





If the user needs the high-speed reader and punch for I/0, he
must assign the devices for his use before calling the FORTRAN
compiler (FORT) or operating system (FOSL). Once logged into
EduSystem 50, he replies to Monitor’s dot with the appropriate
assign statements. For example:

+ASSIGN P
‘P ASSIGNED

«ASSIGN R
R ASSIGNED

The Monitor replies with P ASSIGNED and R ASSIGNED in
response to the user. If the device requested is not available (being
used by someone else), Monitor replies JOB XX HAS X, where
XX is the job number assigned the device X. The high-speed
reader/punch is device code 2. If running several programs, the
user should reassign the devices before each run.

READ and WRITE Statements

EduSystem 50 FORTRAN also allows programs to read and
write data files on disk. These data files are completely separate
from program files. Data files are read and written by standard
READ and WRITE statements within the FORTRAN program.
The device code for the disk is 3. Since programs which use disk
are treated differently by FORT from those which do not use disk,
it is necessary to identify programs which do. This is done by
placing a DEFINE DISK statement as the first statement in any
FORTRAN program which includes a READ or WRITE state-
ment with a device code of 3.

Just as FORT must ask for the names of its input and output
files, so must a FORTRAN program ask for the names of its disk
files. FORTRAN programs do this by typing INPUT: and OUT-
PUT: a second time. The user responds by typing the names of
the data files to be read or written by the program. FORTRAN
will ask for both INPUT and OUTPUT for all programs which
include a DEFINE DISK statement. If only one is to be used,
respond to the other by typing the RETURN key.

VARIABLE SPECIFICATION IN I/O STATEMENTS

Following the instruction that selects the device and direction of
transfer is the statement n_umber of the FORMAT statement that
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controls the arrangement of the information being transferred. For
example: -

‘ACCEPT 10.A
19 FORMAT (E)

Every 1/0 statement must have a reference to a FORMAT state-
ment.

The final item specified in the I/O statement is the list of
.variables. This is a sequential list of the names of variables and
-array elements whose values are to be transferred in the order in-
dicated. There is no. restriction on-the number of names which may
- appear in the list of an 1/0O statement, as long as the total state-
- ment length does not exceed 128 -characters. The modes of the
variables named need not agree with the corresponding FORMAT
statement; however, the modes specified in the FORMAT state-
ment take precedence. For example, where A=3.2, J=27, KAL="
302, and BOB=7.58:

TYPE 23,A,J,KAL,BOB
23 FORMAT(I,E,1,E)

The decimal portion of A is dropped and the number 3 is
printed as an integer; the value of J is printed as a normalized
number; KAL is printed as an integer; and BOB is printed as a
normalized number. The output would look like the following:

+ 3 +0.270B0BE+2 + 3&2 +0.758000E+01

‘NOTE
~In READ and ACCEPT statements, al-
though the number is read according to the
FORMAT statement, it is stored -according
to the. mode of the variable. For example:

5 ACCEPT 18,A
1a FORMAT (1)

- ‘causes. the- number 12.3 typed by the user
to be read as 12 and stored as 0.120000E+2. .
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Array names included in I/0 lists must be subscripted in one
of the following forms:

CAY) A(V+C) A(V-C) A(C)

where A is the array name, V is a simple integer variable and C
is a positive nonzero integer constant.

TYPE 10,A,1,B,C(I+1),N(J+1)
16 FORMAT (E,I1,E,/)

A=A+C(J)*x2=-C(N)I*%x2)

TYPE 10,A,J,B,C(N)

If the list contains more names than there are elements in the
FORMAT statement, the FORMAT statement is reinitialized when
the elements are exhausted. The first element in the FORMAT
statement then corresponds to the next name in the list. For in-
stance, in the preceding example when the value of the variable, B,
is printed in the E format, the control character, slash (/), causes
a carriage return/line feed to occur. Then the FORMAT statement
is reinitialized, and the array element, C(I+K), is printed in the E
format and the array element N(J+L) in the I format.

The list does not have to exhaust the elements of a FORMAT
statement. If there are fewer names in the list than there are ele-
ments in the FORMAT statement, the program completes the I/0
operation and proceeds to the next sequential FORTRAN state-
ment. If this next statement is another 1/0 statement that references
a previously unexhausted FORMAT statement, that FORMAT
statement is reinitialized. FORMAT statements are reinitialized
when they are referenced or when all of their elements are ex-
hausted.

FORMAT STATEMENT :

The FORMAT statement controls the arrangement and mode
of the information being transferred. The values of names appear-
ing in the I/O statement list are transferred in the mode specified
by the corresponding element in the FORMAT statement. These
controlling elements consist of the characters E, I, A, slash (/),
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and quote (’). The set of elements must be enclosed in parentheses
and separated by commas. For example:

FORMAT (ALE,»1,/5"HOLLERITH")

The control elements E and I are used for defining the mode of
the data being transferred. When a variable is transferred in the E
format, it is stored or output in floating-point form. If the variable
is transferred in the I format, it is stored.or output in fixed-point
or integer form. Mode conversion on input or output can be ac-
complished because the elements in the FORMAT statement define
the mode of the data. The mode of the original variable is over-
ridden where necessary. For example:

TYPE 10,A
10 FORMAT (1)

The variable, A, is printed as an integer, and the fractional part
of A is truncated. If A has a value of 14.96, only the integer part,
14, is printed. If A has an absolute value of less than one, zero is
printed. :

THE A FORMAT SPECIFICATION

The control element, A, is used for defining the alphanumeric
mode of data I/O. When a variable is to be assigned an alpha-
numeric value, data is read one character per variable. FORTRAN
ignores CTRL/C, blank tape, RUBOUT, and 0200 code (leader/
trailer tape). FORTRAN does not see the form-feed character
when input is from the disk. The decimal equivalent of the ASCII
value of the character is assigned to the variable. For example: °

A =301 (ASCII) =192 (decimal)

Any variable assigned the. alphanumeric value, A, would be set
equal to 192,

It is possible to do arithmetic with integer variables assigned
alphanumeric values. For example:

DO 10 J=1,5

ACCEPT 12, K(J)

IF (KCJ)=-141) 10,406,100
10 - CONTINUE
12 FORMAT(A)
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where the IF statement tests to see if the last character read is a
carriage return (which is ASCII 215 or 141 decimal); if so, con-
trol transfers to Statement 40; if not, control stays within the DO
loop. _ .

It is not possible to do arithmetic with real variables assigned
alphanumeric values. Output in alphanumeric format converts the
value of the variable into an ASCII character and prints that char-
acter. For example:

12 FORMAT (A)
DO 28 I=1,5
TYPE 12, A(J)
20 CONTINUE

If the variables A(1) through A(5) were not originally assigned -
alphanumeric values, the results of the output can be meaningless.

INPUT FORMATS

Input data words can only consist of a sign, a decimal value, an
exponent value if the data is floating-point, and a field terminating
character such as space. Any character that is not a number,
decimal point, sign, or E can be used to terminate a field except
the RUBOUT character. When typing data, any number of spaces
or other nonnumeric characters can be typed before the sign or
decimal value in order to make the hard copy more readable.

Input data can be transferred into core memory from either the
Teletype paper-tape reader, the keyboard, the high-speed reader,
or DECtape. Input can be entered in either fixed- or floating-point
modes (integers or decimal numbers). The mode in which data is
stored in core memory is controlled by the first letter of the vari-
able name. The characters read into core are determined by the
corresponding element in the FORMAT statement.

Integer Values—the 1 Format
An integer data field consists of sign'! and up to six decimal
characters. Some examples of integer values are as follows:

11 Plus sign can be represented by a plus or space character. Minus is
represented by a minus character. If a sign character is absent from the
data word, the data is stored as positive.
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Typed Numbers Values Accepted

—2001 —2001
—40 —0040
—0040 —0040

16 ' 0016
—2041 ' 2047

Real Values—the E Format

A floating-point input word consists of a sign, the data value up
to six decimal characters, an E if an exponent is to be included, the
sign of the exponent, and the exponent (i.e., the power of ten by
which the data word is multiplied). For example:

ddd.dddEnn

The d’s represent numerical characters in the data and the n’s
represent the 2-digit power of ten of the exponent (preceded by a
sign). Either the sign, the decimal point, or the entire exponent
part can be omitted. If the sign is omitted, the number is assumed
to be positive; if the decimal point is omitted, it is assumed to ap-
pcar after the rightmost decimal character. If the exponent is
omitted, the power of ten is taken as zero. |

Some examples of floating-point values are as follows:

Typed Numbers Values Accepted

6. | 0.16 x 102
16E02 0.16 x 102

1600.E-02 0.16 x 10

OUTPUT FORMATS
E and I Formats

Integer values are always printed as the sign and ‘a maximum
number of four characters with spaces replacing leading zeros. On
output, integers are left justified within the stated field. Sufficient
trailing spaces are printed to fill the field followed by one additional
space.

Floatmg pomt values are printed in a floating-point format which
consists of sign, leading zero, decimal point, six-decimal characters,
the character E, the sign of the exponent (minus or plus), and an
cxponent valuc of two characters. For example:
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Integer Values Output Format

—1043 —1043
—0016 - 16
+0016 + 16

Floating-point values are printed as follows:
$0.ddddddEsnn
where: S represents the sign, minus sign, or space

dddddd represents six decimal digits of the data word
E indicates exponential representation

s represents the sign of the exponent value

nn represents the exponent value

Some examples of floating-point output are:

Decimal Value Output Format
—8§,388,608.0 —0.8388608E+07
—.000119209 0.119209E-03

FORMAT Control Specifications

In most cases when data is to be presented, it must be labeled
and arranged properly on a data sheet. In order that this can be
accomplished with- FORTRAN; a provision has been made so that
text information and spacing can be printed along with the data
words. These features are provided by the special FORMAT con-
trol elements quote () and slash (/). The slash character causes
a return to the left margin.

Hollerith Output :

When text information is enclosed in quotes and is contained as
part of a FORMAT statement, it is output to the specified device
as it appears in the statement. This output occurs when a TYPE
or WRITE statement references a FORMAT statement containing
text, and all other elements of the FORMAT statement previous to
the text have been used. All legal Teletype characters (other than
the quote character itself) can be contained within quotes and out-
put as text.
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TYPE 10
10 FORMAT(/,"THIS 15 HOLLERITH", /)

TYPE 180,AMIN., AMAX

1006 FORMAT(/,"MINIMUM=",E, /, "MAXIMUM=",E, /)
TYPE 210 :

219 FORMAT(/s/," CUMULATIVE DISTRIBUTION",/,/"'
v INCREMENTS FREQUENCY", /)

DO 220 K=1, 100
TYPE 250,K,VALUCL)>VALU(K+1),COUNT(K)
CONTINUE '

250 - FORMAT (1,"",E,'" ",E,/)

Implementation Notes
DOUBLE SUBSCRIPTS

This version of FORTRAN does not have the facility for double-
subscripted variables. To accomplish double subscripting, the pro- -
grammer has to include indexing statements in the source program
as illustrated below. In this example, the matrices are stored col-
umnwise in memory; that is, sequential locations in memory are
used as follows: '

' Relative Position
Element in Memory (INDX)

all 1
a2l 2
a3l 3
a4l 4
as1 5
a6l 6
al2 7
a22 8
a56 35 -
a66 36

If referencing Element a56 in the array, M=5, N=6, (I=6 for
a 6 by 6 array), and INDX=M+1*(N—1)=5+1*5=35. If ref-
erencing Element a22, INDX=2-+6%*1=8,
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C MATRIX MULTIPLY PROGRAM
DIMENSION AC36),B(36>,C(36)

C ACCEPT DIMENSION OF ARRAY
ACCEPT 1,1
1 FORMAT(I)

DO 18 M=1,1
DO 10 N=1,1
INDX=M+I%x(N-1)

C ACCEPT FIRST MATRIX
ACCEPT 1.,ACINDX)
FORMAT(E)

10 CONTINUE
TYPE 15

15 FORMAT(/27/5/)

DO 20 M=1,1
DO 20 N=1,1
INDX=M+I%(N=-1)

C ACCEPT SECOND MATRIX
ACCEPT 1,BCINDX)
CCINDX)=8

20 CONTINUE

c MULTIPLY MATRICES

DO 30 M=1,1
DO 30 N=1l,1
DO 30 K=1,1
IC=N+1Ix(M-1)
IA=K+ 1% (M~-1)
IB=K+ 1% (K~1)
CCICHY=CCICHY+ACIAYXB(IB)
30 CONTINUE
TYPE 15
c PRINT RESULTS IN MATRIX FORM
TYPE 21
DO 40 M=1,1
TYPE 21
DO 4@ N=1,1
INDX=N+I%(M-1)
TYPE 1,C(INDX)

49 CONTINUE

21 FORMAT (/)
TYPE 15
END

SUBSTATEMENT FEATURE

The most important result of treating the equal sign as a binary
operator (as explained in the section on Arithmetic Statements)
is that it may be used more than once in arithmetic statement. In
addition to simple replacement operations (see section on Multiple
Replacement), consider the following:

CPRM = (CKL — CKG) / (CPG = P*(Q+1))
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The internal arithmetic statement (or substatement). CPG P*
(Q+1). is set off from the rest of the statement by parentheses.
The complete statement is.a concise way of expressing.the following
common type of mathematical procedure:

| Ci1—Cy,e
Let: Cl = ————— '
Cpg -

Where: C,, =p.(q+1) .

The stating of a relation followed by the conditions for eval-
uating any of the variables can be expressed in a single arithmetic
statement in FORTRAN,

A second use of the equal sign is shown below. For background
on this short program, see the discussion of the same problem in
the section on the IF statement.

c SUM OF THE FIRST 50 INTEGERS
KSUM=8@

. INUM 50

2 KSUM=INUM+KSUM
IFCINUM+INUM~-1)3,3,2

3 STOP

In this example, the sum is formed by counting down, but the
same results are achieved as in the section on the IF statement.
The initialization is changed so that INUM starts with the value of
50 instead of 0, and the statement, INUM=INUM+1, is no longer
required.

ERROR CHECKING

Because of the extremely compact nature of the - FORTRAN-D
Compiler, either FORTRAN features or error checking will suffer.
In the case of FORTRAN-D, checking for certain errors is not as
important as preserving the language. Therefore, the programmer
is advised to follow the rules as stated in-this manual and carefully
check his program for mistakes. For example, the statement

A =B+ C -~

will compile, although at execution time it will give unpredlctable-:
results.
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It should be noted that data areas must not extend below loca-
tion 5600 in FORTRAN-D. No diagnostic is issued unless program
and data areas actually overlap. A maximum of 896,, words are
available for data. Care should be taken not to exceed the limits
through use of large arrays, etc. Similar obvious errors are accepted
by the Compiler; their effects are often unpredictable.

FORTRAN-D SOURCE PROGRAM RESTRICTIONS
The following limits are imposed upon all FORTRAN-D source
programs:

1.

bl

Not more than 896 data cells. This includes all dimen-
sional variables, user-defined variables, constants, and all
constants generated by the usage of a DO loop.

Not more than 20 undefined forward references to unique
statement numbers per program. An undefined forward
reference is a reference to any statement label that has
not previously occurred in the program. Multiple refer-
ences to the same undefined statement numbers are con-
sidered as one reference.

Not more than 64 different variable names per program.
Not more than 128 characters per input statement.

Not more than 40 numbered statements per program.

FORTRAN-D COMPILER AND OPERATING SYSTEM
CORE MAP

The Compiler occupies the following core locations:

0003-7600  Compiler plus tables
7200-7600  Compiler tables (undefined forward ref-

erence tables, etc.)

The Operating System occupies locations:

0000-5200  Operating System for paper I/0
0000-6000  Operating System for disk I/0O

Locations 5201 through 7576 are available for the user’s pro-
gram when using paper tape input/output.
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Table 9-10. FORTRAN-D Statement Summary

Statement and Form

Explanation

Arithmetic Statements

v=¢

Control Statements

GOTOn
GO TO (ny,n,,...,n,),i

IF (e) ny,np,ng

DO n i':kl,k2,k3

CONTINUE
PAUSE
STOP

END

Specification Statements

DIMENSION v,(n,),
V2(n2) ,...,Vn(nn)

DEFINE device
FORMAT (51,8,..-,8;,)
COMMENT

Input/ Output Statements

ACCEPT f{, list

TYPE f, list

]

v is a variable (possibly subscripted); e is
an expression.

n is a statement number,

ny,...,n, are statement numbers; i is a non-
subscripted integer variable.

e is an expression; n,,ny,n,; are statement
numbers.

n is the statement number of a CON-
TINUE; i is an integer variable; ky,koks
are integers or nonsubscripted integer vari-

ables. '

Proceed
Temporarily suspend execution.
Terminate execution.

Terminate compilation; last statement in
program.

Vise..sVy are variable names; n,,...,n, are
integers. '

Device is DISK or TAPE.

s is a data field specification.

- Designated by C as first character on line.

f is a FORMAT statement number; list is
a list of variables; input is from the Tele-

type.

Vf is a FORMAT statement number; liét is

a list of variables; output is to the Teletype.
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Table 9-10 (Cont.). FORTRAN-D Statement Summary

Statement and Form ' Explanation

READ u,f, list u is an integer representing the device
" which data is to be read: 1=Teletype, 2=

high-speed reader, 3—=disk; f is a FORMAT

statement number; list is a list of variables.

WRITE u,f, list u is an integer representing device onto
which data will be written: 1=Teletype,
2=high-speed punch, 3=disk, f is a FOR-
MAT statement number; list is a list of
variables.

FORTRAN-D Error Diagnostics

Diagnostic procedures are provided in the Compiler to assist the
programmer in program compilation. When the compiler detects
errors in a FORTRAN source program, it prints the error mes-
sages on the user terminal. These messages indicate the source of
the errors and direct the programmer’s efforts to correct them. To
speed up the Compiler process, the Compiler prints only an error
code. The programmer then looks up the error message correspond-
ing to the code in Tables 9-11 through 9-13 and takes the appro-
priate corrective measures.

COMPILER COMPILATION DIAGNOSTICS
Format of Diagnostics
XXXX XX XX

T—-—The identifying condition

code

The number of statements since the ap-
pearance of a numbered statement (octal
value).

The statement number of the last numbered statement.
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For example:

19 A=1(J+1)
B=Ax (B+SINF (THTA)

‘During compilation of the previous statements, the following
error code would be printed:

14 31 11

indicating that a statement which occurs one statement octal (one
decimal) after the appearance of Statement 10 is in error. The
message corresponding to Code 11 shows that the number of left
and right parentheses in the statement is not equal.

If a statement number is referenced but does not appear in the
source program, the diagnostic code will be printed as follows:

xxxx 77 20

where the number usually reserved for the last numbered statement
(xxxx) is replaced by the missing statement, e.g.

GO TO 1a@ : ' .

The diagnostic would appear as follows where Statement 100 is
never defined. '

1w 77 29

Table 9-11. FORTRAN-D Compiler Compilation Diagnostics

Error _
Code Explanation
00 Mixed.mode arithmetic expression
01 Missing variable or constant in arithmetic expression
03 Comma was found in arithmetic expression
04 Too many operators in this expression
05 Function argument is in fixed-point mode
06 Floating-point variable used as a subscript
07 Too many variable names in this program
10 Program too large, core storage exceeded

I -~ Unbalanced right.and left parentheses
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Table 9-11 (Cont.). FORTRAN-D Compiler Compilation Diagnostics

Error
Code Explanation
12 . Illegal character found in this statement
13 Compiler cquld not identify this statement
14 More than one statement with same statement number
15 Subscripted variable did not appear in a DIMENSION
statement
16 Statement too long to process
17 Floating-point operand should have been fixed-point
20 Undefined statement number
21 Too many numbered statements in this program
22 - Too many parentheses in this statement
23 Too many statements have been referenced before they
appear in the program
25 DEFINE statement was preceded by some executable
statement
26 Statement does not begin with a space, tab, C, or number

COMPILER SYSTEMS DIAGNOSTICS

Certain errors can iake it impossible for the Compiler to pro-
ceed in the normal manner. These errors occur before the Com-
piler has been loaded into core. They may be caused by improp-
erly loading the Compiler, by not having an END statement on a
source file, by a machine malfunction, or by other errors. These
errors, referred to as system errors, are explained in Table 9-12.

Table: 9-12. FORTRAN-D Compiler Systems Diagnostics

Error

Code Explanation

0240 System file error. One of the FORTRAN components can-
not be found or the disk is full, preventing FORTRAN
from proceeding. Try recalling FORT.

3100 Illegal operator on compiler stack.

3417 Preprecedence error.

6145 Could not find FOSL on system device; if the error occurs,
it may be necessary to reload FORT and FOSL.

6223 Error while loading the Compiler.

6226 Same as above.

6257 Same as above.

6724 No END statement on source device.

- 6746 Same as above.
7114 Same as above.
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OPERATING SYSTEM DIAGNOSTICS

Not all errors are detected by the Compiler. Some errors can
only be detected by the operating system (FOSL). Also there are
some conditions which indicate errors on the part of the Compiler
and/or operating system. When such an error occurs during run-
ning of a program, the computer prints out an error message con-
taining the word TILT or ERROR and an error number. The
computer then halts. If the CONTINUE switch is pressed the com-
puter takes the action listed in Table 9-13.

Table 9-13. FORTRAN-D Operating System Diagnostics

Error :
Code Explanation
01 Checksum-error on FORTRAN binary input
02 Illegal origin or data address on FORTRAN binary input
04 Disk input-output error!2
05 High-speed reader error
06 Illegal FORTRAN binary input device
11 Attempt to divide by zero
12 Floating-point input data conversion error
13 Illegal op code
14 Disk input-output errort2
15 Non-FORMAT statement used as a FORMAT
16 Illegal FORMAT specification
17 Floating-point number larger than 2047
20 Square root of a negative number
21 Exponential negative number
22 Logarithm of a number less than or equal to zero
40 1Iliegal device eode used in READ or WRITE statement
41 System device full, could not complete a WRITE statement
76 Stack underflow error!3
77 ~ Stack overflow errori3

12 May be caused by machine malfunction or operating system error.
18 May be caused by source program or loading error; to correct, do the
following in descending order.
a. Use Diagnose to determine where the error occurred,
b. Recompile the source program.
c. Examine source program (in particular the arithmetic statements
and subscripted variables).
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PAL-D ASSEMBLER
Introduction _

The EduSystem 50 Assembly System is composed of the PAL-D
Symbolic Assembler, LOADER, and ODT. The PAL-D Assem-
bler is used to translate the user’s source program into an object
program (binary or machine code). LOADER is used to transfer
the user’s object program from the disk into core for debugging
or execution. ODT (Octal Debugging Technique) is used to dy-
namically dcbug the object program which has been loaded into
core using LOADER.

The PAL-D Assembler is fully documented in Programming
Larguages 1972, Chapter 14. PAL-D source programs are usually
written on-line using the EDIT program, which stores them in
disk files. The Assembler checks for assembly language syntax
crrors and for undefined user symbols. To call the PAL-D Assem-
bler, the user types:

+R PALD

PAL-D responds by requesting INPUT: Type the name of the
source program or programs to be assembled. A maximum of
three files can be assembled together. PAL-D then requests OUT-
PUT: Type the name of the new file in which PAL-D will store the
asscmbled program in executable binary form. PAL-D then re-
quests OPTION: For a normal assembly, press the RETURN key.
If an assembly listing is not desired, respond to OPTION with N.

PAL-D then proceeds to assemble the program: any errors
in the program are indicated; the program symbol table is printed;
and finally, an assembly listing of the source program is printed.
When the listing is completed and the assembly finished, control
is returned to the Monitor.

EduSystem 50 PAL-D

Because of the necessary hardware changes made for time-
sharing on EduSystem 50, PAL-D has been revised in the fol-
lowing ways (as differing from PAL-D on a non-timeshared
PDP-8):

A. PAL-D, under EduSystem .50, aliows 245 (decimal) user
symbols in addition to the permanent symbols listed in
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Table 9-14. All symbols reside in locations 5200 through
7777. The permanent- symbol table has been revised to
include all instructions peculiar to the time-sharing system.
B. A CTRL/C (1C) from the.Teletype terminates the assem-
bly, and halts PAL-D, sending the user back to the Monitor.

‘Example of a PAL-D Program

«R PALL

INPUT: TYPEZ2
OUTPUT:BINZ2
OPTION:

COUNT - @415
CRLF B417

LCCP D40€
ouT 2425
REG Q4l6

START 2496

2407 7200
0401 4217
2402 1377
P42 3 3215
0404 1376
0405 3216
240 € 1216
2487 4225
D410 2216
2411 2215
0412 5206
2413 4217
Q414 7402
0415 20020
2416 0000
2417 0000
2420 1375
p421 4225
Q422 1374
0423 4225
2424 5617
0425 ANAd
D426 6046
2427 6041
2430 5227
na31 7200
pa3e 5625
0574 nal2
B5175 7215
2576 2260
2577 7766
tBS

/PROGRAM TO TYPE OUT "9123456789"

*Q 400
START.

LOOP»

COUNT.»
REG.»

CRLF»

OuT.

CLA

JMS CRLF

TAD (~12)

DCA COUNT

TAD (260) /ASCII CODE FOR ZERO (@)
DCA REG

‘"TAD REG

JMS OUT
I1SZ REG
ISZ COUNT
JMP LOOP
JMS CRLF
HLT

14/

o

)

TAD (215) /ASCII FOR CARRIAGE RETURN
JMS OUT ‘

TAD (212) /LINE FEED

JMS OUT '

JMP 1 CRLF

%

TLS

TSF

JMP . -1}
CLA

JMP I OUT
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Table 9-14. EduSystem 50 Symbol List

Mnemonic Code Operation Event Time

Memory Reference Instructions

AND 0000 Logical AND
TAD 1000 Twos complement add
ISZ 2000 Increment & sKip if zero
DCA 3000 Deposit & Clear AC
JIMS 4000 Jump to subroutine
JMP 5000 Jump
Group 1 Operate Microinstructions
NOP 7000 No operation 1
IAC 7001 Increment AC 3
RAL 7004 Rotate AC & link left one 3
RTL 7006 Rotate AC & link left two 3
RAR 7010 Rotate AC & link right one 3
RTR 7012 Rotate AC & link right two 3
CML 7020 Complement link 2
CMA 7040 Complement AC 2
CLL 7100 Clear link 1
CLA 7200 Clear AC 1
Group 2 Operate Microinstructions
HLT 7402 Halts the computer 4
OST 7404 Inclusive OR switch register
with AC 3
SKP 7410 Skip unconditionally 1
SNL 7420 Skip on nonzero link 1
SZL 7430 Skip on zero link 1
SZA 7440 Skip on zero AC 1
SNA 7450 SKkip on nonzero AC 1
SMA 7500 Skip on minus AC 1
SPA 7510 Skip on plus AC (zero is positive) 1
Combined Operate Microinstructions
CIA 7041 Complement & increment AC 1
STL 7120 Set link to 1 L
GLK . 7204 Get link (put link in AC, bit 11) 1
STA 7240 Set AC =—1 , 1
LAS 7604 Load AC with switch register 1
PSEUDO-OPERATORS

DECIMAL OCTAL

EXPUNGE PAGE

FIELD PAUSE

FIXTAB TEXT

I XLIST

Z
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Table 9-14 (Cont.). EduSystem 50 Symbol List

Mnemonic Code 'Operation Event Time
10T Microinstructioné

PROGRAM INTERRUPT

10T 6000 (See Introduction to Programming

1972, Chapter 6.)

KEYBOARD READER :
KSF 6031 Skip if keyboard/reader flag = 1

1
KCC 6032 Clear AC & keyboard/reader flag 2
KRS 6034 Read keyboard/reader buffer 3
KRB 6036 . Clear AC & read keyboard buffer, 2,3
& clear keyboard flag
KSB 6400 Set keyboard break
SBC 6401 Set buffer control flags
KSR 6030 Read keyboard string
TELEPRINTER/PUNCH _
TSF 6041 Skip if teleprinter/punch flag = 1 1
TCF 6042 Clear teleprinter/punch flag 2
TPC 6044 Load teleprinter/ punch buffer, 3
Select & print
TLS 6046 Load teleprinter/punch buffer, 2,3
Select & print, and clear
Teleprinter/ punch flag
SAS 6040 Send a string
HIGH-SPEED READER (TYPE PCO02) ‘
RSF 6011 Skip if reader-flag = 1 1
RRB _ 6012 ~ Read reader buffer & clear flag 2
RCF 6014 Clear flag & buffer & fetch character 3
RRS 6010 Read reader string
HIGH-SPEED PUNCH (TYPE PCO03)
PSF 6021 Skip if punch flag = 1 1
PCF 6022 Clear flag & buffer 2
PPC 6024 Load buffer & punch character 3
PLS 6026 Clear flag & buffer, load & punch 2,3
PST 6020  Punch string
DECTAPE TRANSPORT (TYPE TUS55)
AND CONTROL (TCO01)
DTXA 6764 Load status register A ' 3
DTSF 6771 Skip on flags 1
DTRB 6772 Read status register B 2

9-140



Table 9-14 (Cont.). EduSystem 50 Symbol List

Mnemonic Code Operation Event Time

PROGRAM CONTROL

URT 6411 User run time
TOD 6412 Time of day
RCR 6413 Return clock rate
DATE 6414 Date

ST™ ’ 6415 Quantum synchronization
TSS 6420 Skip on TSS/8
USE _ 6421 User

SSW 6430 Set switch register
CKS 6200 Check status
ASD 6440 Assign device
REL 6442 Release device
DUP 6402 Duplex

CON 6422 Console

FILE CONTROL

WHO 6616 Who

SIZE 6614 Segment size
RFILE 6603 Read file
WFILE 6605 Write file

ACT 6617 Account number
REN 6600 Rename file
OPEN 6601 Open file

CLOS 6602 Close file

PROT 6604 Protect file

CRF 6610 Create file

EXT 6611 Extend file

RED 6612 Reduce file
FINF 6613 File information
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Table 9-15. PAL-D Error Diagnostics

Error Code

Explanation

BE

DE

DF

. IC

ID

IE

11

Two PAL-D internal tables have overlapped—This
situation can usually be corrected by decreasing the
level of literal nesting or number of current page
literals. used prior to this point on the page.

System device error—An error was detected when
trying to read or write onto the system device; after
three failures, control is returned to the Monitor.

Systems device full—The capacity of the systems
device has been exceeded; assembly is terminated
and control is returned to the Monitor.

ey

Illegal character—An illegal character was encoun-
tered other than in a comment or TEXT field; the
character is ignored and the -assembly continued.

lilegal redefinition of a symbol—An attempt was
made to give a previously defined symbol a new value
by mecans other than the equal sign; the symbol was
not redefined.

Illegal equals—An equal sign was used in the wrong
context.

Examples:
TAD A+4-=B the expression to the left of the
A+B=C equal sign is not a single symbol

or, the expression to the right of
the equal sign was not previously
defined

Illegal indirect—An off-page reference was made; a
link could not be generated because the indirect bit
was already set.
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Table 9-15 (Cont.). PAL-D Error Diagnostics

Error Code

Explanation

ND

PE

PH

SE

(SN

ZE

The program terminator, $, is missing.

Current nonzero page exceeded—An attempt was
made to: ‘

a. override a literal with an instruction, or
b. override an instruction with a literal; this can be
corrected by
(1) decreasing the number of literals on the page
or
(2) decreasing the number of instructions on the

page.

Phase error—PAL-D has received input files in an
incorrect order; assembly is terminated and control
is returned to the Monitor.

Symbol table exceeded—Assembly is terminated -and
control is returned to the Monitor; the symbol table
may be expanded to contain up to 1184 user symbols
by saving a file named .SYM on the system device.

Undefined symbol—A symbol has been processed dur-
ing pass 2 that was not defined before the end of
pass 1.

Page 0 exceeeded—Same as PE except with refer-
ence to page 0.
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UTILITY PROGRAMS
Symbolic Editor ' _

The EduSystem 50 Symbolic Editor (EDIT) provides the user
with a powerful tool for creating and modifying source files on-
line. Its precise capabilities and commands are detailed in Intro-
duction to Programming 1972, Chapter 5. EDIT allows the user
to delete, insert, change, and append lines of text, and then obtain
a clean listing of the updated file. EDIT also contains commands
for searching the file for a given character.

EDIT considers a file to be divided into logical units, called
pages. A page of text is generally 50-60 lines long, and hence cor-
responds to a physical page of program listing. A FORTRAN-D
program is generally 1-3 pages in length; a program prepared for
PAL-D may be several pages in length. EDIT operates on one
page of text at a time, allowing the user to relate his editing to the
physical pages of his listing. EDIT reads a page of text from the
input file into its internal buffer where the page becomes available
for editing. When a page has been completely updated, it is writ-
ten onto the output file and the next page of the input file is made
available. EDIT provides several powerful commands for paging
through the source file quickly and conveniently.

NOTE
The end of a page of text is marked by a
form feed (CTRL/L) character. Form feed
is ignored by all EduSystem 50 language
processors.

To call the Editor, type:

«R EDIT

AN

EDIT responds by requesting INPUT: Type and enter the
name of the source file to be edited. If a new file is to be created
using JEDIT, there is no input file. In this case, strike the RETURN
key. EDIT then requests OUTPUT: Type the name of the new,
edited, file to be created. The name of the output file must be
different from the name of the input file. If EDIT is being called
to list the input file, there is no need to create an output file; strike
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the RETURN key. When EDIT sets up its internal files and is
ready for a command, it rings the bell on the Teletype.
For example:

«R EDIT

INPUT: WXZOLD. (Bell rings at this point.)
OUTPUT:XYZNEW .

Table 9-16. - Symbolic Editor Operations Summary

Special Characters Function

Carriage Return ‘Text Mode—Enter the line in the

(RETURN Key) text buffer.
Command Mode—Execute the com-
mand.

Back Arrow (<) - Text Mode—Delete from right to

. of text, continue typing on sam
line. '
- Command Mode—Cancel com-

mand. Editor issues a ? and car-
riage return/line feed.

Rubout (\\) . Text Mode—Delete from right to
: left one. character for each rubout-
typed. Does not delete past the be-
. ginning of the line. Is not in effect.
during a READ command. -

Command—Mode-—Same as back

arrow:
Form Feed Text Mode—End of inputs return -
(CTRL/FORM to command mode. -
Combination)
Period (.) Command Mode———Cufrent line

counter used as argument alone or.
in combination with 4 or — and a .
number (.,.+5L).

Slash (/) ‘ Command Code—Value equal to
number of last line in buffer. Used
as argument (/—5,L/).

Line Feed (V) Text Mode—Used in SEARCH
command to insert a CR/LF com-
bination ~ into the line being
searched. -
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Table 9-16 (Cont.).

Symbolic Editor Operations Summary

Special Characters

Function

Right Angle Bracket (>)

Left Angle Bracket (<)

Equal Sign (=)

Command Mode—List the next
line (equivalent to .+1L).

Command Mode——List'the previous -
line (equivalent to .—1L).

Command Mode—Used in con-
junction with . and / to obtain their
value (.=27).

Text Mode—Produces a tabulation
which, on output, is interpreted as
spaces if bit 1 of the switch reg-
ister is set to 0, or as a tab char-
acter/ rubout combination if bit 1
is set to 1.

Table 9-17. EDIT Command Summm:y

Meaning

Tabulation
(CTRL/TAB Key
Combination)
Command Format

READ R
APPEND A
LIST L

nL

m,nL
PROCEED P

nP

m,nP
TERMINATE T -

Read text from the input file and
append to buffer until a form feed
is encountered.

Append incoming text from key-
board to any already in the buffer
until a form feed is encountered.

List the entire buffer.
List line n.
List lines through n inclusive.

Output the contents of the buffer to
the output file, followed by a form
feed.

Output line n, followed by a form
feed.

Output lines m through n inclusive
followed by a form feed.

Close out the output file and return
to the Monitor.
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Table 9-17 (Cont.).

EDIT Command Summary
Command Format Meaning
' .NEXT N Output the entire buﬁ?er and a form
feed, kill the buffer and read the
next page.
- nN Repeat the above sequence n times.

KILL K Kill the buffer (i.e., delete all text
lines). :

DELETE nD Delete line n of the text.

m,nD Delete lines m through n inclusive.

INSERT I Insert before line 1 all the text from
the keyboard until a form feed is
entered. :

nl Insert before line n until a form
feed is entered.

CHANGE nC Delete line n, replace it with any
number of lines from the keyboard
until a form feed is entered.

m,nC Delete lines m through n, replace
from keyboard as above until form
feed is entered.

MOVE m,n$kM  Move lines m thréugh n inclusive
to before line k.

GET G Get and list the next line beginning
with a tag.

SEARCH S Search the entire buffer for the
character specified (but not echoed)
after the carriage return. Allow
modification when found. Editor
outputs a slash (/) before begin-
ning a SEARCH.

nS Search line n, as ébove, allow modi-
fication.
m,nS Search lines m through n inclusive,

allow modification. .
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Table 9-17 (Cont.). EDIT Command Summary

Command Format Meaning

END E Output the contents of the buffer.
Read any pages remaining in the in-
put file, outputting them to the
output file,. When everything in the
input file has been moved to the
output file, close it out and return
to the Monitor. E is equivalent to a
sufficient number of N’s followed
by a T command.

1+C CTRL/C Stop listing and return to Command
Mode.

Loader
LOADER is used to load programs in BIN format from a disk
file into the user’s core area for execution. These files in BIN for-
mat can be created by PAL-D in the course of an assembly or they
can be loaded from paper tape using PIP (see the PIP section for
. special instructions on loading BIN format tapes).
To call LOADER, type: :

«R LOADER

LOADER responds by asking for INPUT: Respond by entering
the name of the file or files to be loaded. Although many System
Library Programs allow multiple input files, the LOADER uses
this feature to special advantage. Because it loads the files in the
order they are typed, LOADER can be used to load patches and
overlays. After it has requested INPUT, LOADER requests OP-
TION: For normal operation strike the RETURN key; LOADER
is able to load into any part of core below 7750. If the program
to be loaded is to be debugged, respond to OPTION: with D.
This will cause ODT to be loaded along with the input files and
started. ODT indicates that it is ready by printing a second line
feed. ODT uses locations 7000 through 7577; and if loaded along
with a program which uses any of these locations, the result of the
load is unpredictable.
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EXAMPLE 1: NORMAL OPERATION

«R LOADER :
INPUT:MAIN, PATCH1, PATCHZ2
OPTION? :

tBS

EXAMPLE 2: LOAD ODT WITH INPUT FILE

R LOADER
INPUT$PROG!
OPTION: D ~

As seen in the first example, LOADER returns control to
Monitor when it is finished. The user can then start the program
by using the Monitor command START. For example, LOADER
can be used to load and run the short program given as an exam-
ple in the section on PAL-D.

.R LCADER

INPUT: BINZ2
QPTION:
tBS _
+START 400

2123456789
tBS .

- NOTE :
All BIN format files loaded by LOADER
include a checksum. If LOADER detects a
checksum error while loading, it prints
LOAD ERROR and terminates the load.

Octal Debugging Technique (ODT)

ODT is a powerful octal debugging tool for testing and modify-
ing PDP-8 programs in actual machine language. It allows the
user to control the execution of his program and, where necessary,
. make immediate corrections to the program without the need to
reassemble.
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The complete command repertoire of ODT is documented in
Introduction to Programming 1972, Chapter 5. ODT (on Edu-
- System 50) is the high-core version which resides in locations
7000 through 7577. The paper-tape output commands of regular
. ODT are not available in EduSystem 50 ODT. To call ODT, the
user types: ‘

+LOAD 2 ODTHI & 7000
«START 7000

If ODT is to be used to debug a program being loaded with
LOADER, ODT can be loaded and started directly by specifying
© the Debug (D) option to LOADER.

- ODT executes an SRA (Set Restart Address) as part of its ini-
_tialization process. As a result, typing CTRL/C always returns
control to ODT. If the program being debugged sets up its own
restart address, typing CTRL/C transfers control to the new
restart address. It is necessary to type tBS followed by START
7000 to force control back to ODT. Every time ODT regains
“control, it puts the Teletype in duplex mode. Users debugging
programs which do not operate in duplex mode, should be aware
of this fact. :
ODT saves the state of the delimiter mask, when it regains con-
trol via a breakpoint. The state of this mask is restored on a
" Continue (C) command, but not on a GO (G) command.

Table 9-18. ODT Command Summary

Command Meaning

nnnn/ Open register designated by the octal num-
ber nnnn.

/ Reopen latest opened register.

RETURN Close previously opened register.

- LINE FEED Close register and open the next sequential

one for modification.

Up-Arrow (1) Close register, take contents of that register

(SHIFT/N) as a memory reference and open it.
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Table 9-18 (Cent.). ODT Command Summary

Command

Meaning

Back Arrow. (<)
(SHIFT/O)

Illegal Character

nnnnG
nnnnB
B
A

nnnnC

LINE FEED

LINE FEED

nnnnW

Close register open indirectly.

Current line typed by user is ignored, ODT
types ?CR/LF.

Transfer program control to location nnnn.
Establish a breakpoint at location nnnn.
Remove the breakpoint.

Open for modification, the register in which
the contents of AC were stored when the

- breakpoint was encountered.

Proceed from a breakpoint.

Continue from a breakpoint and iterate past
the breakpoint nnnn times before interrupt-
ing the user’s program at the breakpoint
location. :

Open the search mask register, initially set
to 7777. It may be changed by opening the
search mask register and typing the desired
value after the value typed by ODT, then
closing the register.

Close search mask register and open next
register immediately following, containing
the location at which the search begins. It
may be changed by typing the lower limit
after the one typed by ODT, then closing
the register.

Close lower search' register, open next reg-
ister containing the upper search limit ini-
tially set to 7000 or 1000 (location of
ODT). It may be changed by typing the
desired upper limit after the one typed by
ODT and closing the register with a car-
riage return.

Search the portion of core as defined by the
upper and lower limits for the octal value
nnnn. '
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Catalog (CAT)

The Monitor mantains a library of disk files for each user. The
System Library Program CAT is used to obtain a catalog of the
contents of this library. For each file, CAT prints the size of the
file in units of disk segments. The size of a disk segment may vary
among installations. Generally, it is 256 (decimal) words of disk
storage. The protection code for the file is also given. (See the
section on Advanced Monitor Commands for a precise explanation
of protection codes.) If the program was created by any of the
System Library Programs, it has a protection code of 12, mean-
ing that other users can read the file, but only the owner can
change it. To call CAT, type:

.R CAT

The CAT program then prints a listing similar to the one shown
below and concludes by printing 1BS and exiting to the Monitor.

«R CAT
DISK FILES FOR USER 3,13 ON 9-JUN-70

NAME SIZE PROT DATE

FIE +BIN 17 3-JUN~ 702
PROG .FCL 12 9-JUN-70
INTER .BAS 17 9-JUN=-T0
BAS?2@0 . TMP 17 9-JUN=-T0
BAS5100.TMP 17 9-JUN- 70
INT2 +BAC . 37 9~JUN-70
FCLPRG.FCL 12 9-JUN=-70

DO = = = = ) »-

TOTAL DISK SEGMENTS: 9

tBS
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System Status (SYSTAT)

It is frequently useful to know the status of the system as a
whole; how many users are on-line, where they are, what they
are doing, etc. The SYSTAT program provides this capability.
To call SYSTAT, type:

+SYSTAT
or

«R SYSTAT

SYSTAT responds by printing on the first line: the version of
the Monitor being run, the time, and the date. SYSTAT then re-
ports the uptime which is the length of time in hours, minutes, and
seconds since the system was last put on-line.

SYSTAT then lists all on-line users. Each user is identified by
his account number. The job number assigned to him and the
number of the console he is using are indicated, as is the particular
System Program he is running. The exact running state of each
user, whether he is actually running (RUN), typing (KEY) or
printing (TTY), doing input/output on another system device
(IO or FIP), or not running (1B), is indicated. The amount of
computer time used by each user since he logged in is given.

If more users are on-line than the system has core fields to
hold them, the fact that the system is swapping is reported. The
number of free core blocks used internally by the Monitor for
Teletype buffering and various other purposes is printed. Then
SYSTAT reports any unavailable devices, i.e., devices which are
assigned to individual users. The job to which they are attached
and their status (AS if they are assigned but not active, AS+INIT
if they are assigned and active) is also indicated. Finally, the
number of available segments of disk storage is reported.
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A sample SYSTAT listing is shown below. SYSTAT terminates

by printing 1BS and exiting to the Monitor.

«+R SYSTAT
STATUS OF TSS/8.21 DEC PDP-8 #1 AT 16:132:52 ON

UPTIME ©#8:55:52

JOE WHO WHERE WHAT STATE
1 10510 Koo COPY B
2 3,13 K15 SYSTAT RUN
3 0,19 Kl1 BASIC KEY
4 0,10 Ke2 BASIC KEY

AVAILABLE CORE @K FREE CORE=222

BUSY DEVICES

DEVICE JOB WHY

D2 1 AS+INT
D1 1 AS*INT
D2 1 AS

D3 1 AS

] 4) 3 AS+INT

119 FREE DISK SEGMENTS

tB5
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RUNTIME

PO:20:06
00:00:05
PB:00:022
P0:00:01
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PROGRAMS FOR PAPER TAPE AND DECTAPE CONTROL
PYP (Peripheral Interchange Program) '

All System Library programs discussed in previous sections
operate only on files which are on the disk. Disk is a convenient
storage medium for many files; however, it may be more useful to
keep some programs on paper tape. PIP provides a convenient
means of transferring files between disk and paper tape, for those
users who wish to preserve copies of their files off-line.

PIP CONVENTIONS

PIP may be considered a link between disk file storage and
paper-tape devices. To punch a desired file, PIP obtains that file
from the disk and punches it on paper tape. Similarly, to load a
paper tape, PIP inputs the tape from the reader, then outputs it
to a disk file.

The way files are named is important to PIP. Files on disk are
always named. Papecr tapes, on the other hand, have no names as
far as the system is concerned (although the user can label the
physical tape in any manner he chooses). Paper tapes never have
file names; therefore, PIP uses the absence of a file name to indi-
cate a paper tape (absence of a file name is indicated by striking
the RETURN key).

The way in which INPUT: and OUTPUT: is indicated provides
the means for determining the direction of file transfer. If PIP
is to get its input from the disk, the input is a file name; if the
input is from a paper tape, no file name is given. Similarly, if PIP
is to output to the disk, the file name is indicated; if output is to
paper tape, no name is given. To call PIP, type:

«R.PIP

PAPER TAPE TO DISK TRANSFERS
v UYL a papel wpe o disk, strike the RETURN key when
PIP requests INPUT: Since PIP must output to the disk, respond

to OUTPUT: by typing a file name. When PIP requests OPTION:
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type T to indicate that the paper tape is being loaded from the
Teletype reader. For example:

.R PIP

INPUT?
OUTPUT: FILE]
OPTION:T )

The paper tape in the low-speed reader is read and stored in the
system as FILEL1,

DISK TO PAPER TAPE TRANSFERS
To move a disk file onto paper tape, the use of file names is
~ reversed since PIP must input a disk file and output it to paper
tape. The option remains the same. For example:

R PIP

INPUT:FILE]
OUTPUT®
OPTION:T

-

" The contents of FILE1 are then punched at the Teletype.

HIGH-SPEED READER/PUNCH ASSIGNMENTS

PIP can also be used with high-speed paper-tape devices. The
format of the INPUT: and OUTPUT: responses is the same.
However, for the high- speed reader, the option is R and for the
punch it is P.

Since the reader and punch are assignable devices, they are not
always available (other users may have one or both assigned)..
Therefore, whenever PIP is given a command which utilizes one of
these devices, it checks to make sure that the device is available.
If it is, PIP automatically assigns it (thus, it is not necessary to
assign the device before running PIP). If the device is unavail-
able, PIP informs the user. For example:

INPUT: -
- OUTPUT: ABCD
OPTION:R

PIP reads the paper tape in the high-speed reader and stores it in |
the system as ABCD.
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INPUT:ABCD
OUTPUT:
OPTION:P

PIP punches out file ABCD on the high-speed punch.

INPUT:ABCD

OUTPUT 3

OFTION:P

DEVICE NOT AVAILABLE

The punch is assigned to another user, or there is no punch on the
EduSystem 50, or there is one but it is turned off.

BIN FORMAT FILE TRANSFERS

"The examples above work for all ASCII file transfers (except
BASIC programs, explained below.) They are also valid for punch-
ing BIN files with either high- or low-speed devices. Loading BIN
format tapes, however, is a special case.

BIN format tapes must end with trailer codes. The easiest way
to ensure that they do is to cut off the tape near the end of the
trailer code. Failure to do this (or cutting it off very unevenly)
does not prevent PIP from loading tape into the disk file. How-
ever, later attempts to load the file with LOADER will result in
load errors.

' NOTE
Some installations do not allow any BIN
format tapes to be loaded from the low-
speed reader.

MOVING DISK FILES

PIP can be used to move the contents of one file into another.
This is often useful in copying a file from another user’s library
(providing the file is not protected) into your own library. To
copy from disk file to disk file, specify a file name for both input
and output. Reply to OPTION: by striking the RETURN key.
For example:

INPUT:FOCAL 2
OUTPUT: FOUALX
OPTION:

PIP gets FOCAL from account number 2’s library and moves it
into the file FOCALX.
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DELETING DISK FILES

One of the principal reasons for punching files on paper tape
is to free disk space. Once punched, the disk file is no longer
needed. PIP offers a convenient means of deleting files, the Delete
option:

INPUT:ABCD -
QOUTPUT:
OPTION:D

PIP deletes file ABCD, provided that the file is not protected
against being changed.

~.

BASIC FILE TRANSFERS

BASIC stores its programs in a unique file format. Therefore,
it is not possible to load or punch BASIC files in the usual way.
To provide a convenient means of handling BASIC programs, the
B option is available in PIP. The B option is used for both reading
and punching BASIC programs. The responses to INPUT: and
OUTPUT: indicate the direction of the transfer; the high-speed
reader or punch is always assumed for the B option. (To read
or punch tapes at low-speed, use BASIC itself.)

PIP assumes that any BASIC tapes it loads are clean and.error-
free. Only tapes actually created by BASIC should be loaded with
PIP. Tapes created off-line, and thus liable to contéin errors,
should be loaded low-speed by BASIC itself with the TAPE
command.

SAVE FORMAT FILE TRANSFERS

Another special file format is that of the SAVE files, those pro- .
grams directly executed by EduSystem 50. (The System Library
Programs are examples of SAVE format files.) PIP provides the
S option, to allow these files to be punched on paper tape. SAVE
format tapes make sense only to PIP. They cannot be input to
any other System Program.

- The responses to INPUT: and OUTPUT: indicate the direction
of the transfer; the high-speed reader or punch is always assumed
for the S option.
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NOTE

SAVE format tapes include a checksum.
If PIP detects an incorrect read, it prints
LOAD ERROR, and terminates the load,
repeating the request for input.

Table 9-19. PIP Option Summary

Option

Explanation

T

oo

Transfer a file between the disk and the Teletype
reader or punch. The response to INPUT: and OUT-
PUT: indicates the direction of the transfer.

Read a tape from the high-speed rcader and store it
as a disk file.

Punch the contents of a disk file on the high-speed
punch.

Delete the file specified for input.

Transfer a BASIC program file between the disk and
the high-speed reader or punch. The response to in-
put and output indicates the direction of the transfer.

Transfer a SAVE format file between the disk and
the high-speed rcader or punch. The response to
INPUT: and OUTPUT: indicates the direction of the
transfer.

COPY Program

Many EduSystem 50 installations’ include one or more DEC-
tapcs. For these installations, DECtape provides a convenient
and inexpensive means of file storage. The COPY program is used

to transfer files between disk and DECtape.

USING AND CALLING COPY

COPY is the intermediary between disk and DECtape. To write
a disk file out to DECtape, COPY inputs the file from the disk,

then outputs it to the DECtape. To bring a DECtape file onto

the disk, COPY inputs from the DECtapc, then outputs to the

disk.
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Files kept on DECtape have file names just as they do on the
disk. To avoid confusion, the user must tell COPY where the file
is to be found. If it is on DECtape, the DECtape designation and
the number of the DECtape unit must preface the file name. The
DECtape number is always separated from the file name by a
colon. Thus D1:FILE1 means the file name FILE1 on the DEC-
tape which is currently mounted on DECtape unit number one.
The number of available tape units varies among installations.
The maximum is eight (numbered 0-7). If a file name is not
prefaced by a DECtape number, the file is assumed to be on the
system disk.

Files stored on DECtape do not have protection codes in the
sense that disk files do. They are, however, protected against
unauthorized access. When a DECtape is not mounted, it is not
available to any user. When it is mounted, it is available only to
- the user who has assigned the DECtape unit on which it is mounted.
Even then it can not be altered unless the DECtape unit is sét to
WRITE ENABLE. Users should be sure to assign a DECtape
unit before mounting their tape, and dismount the tape before
releasing the device. Normally, the DECtape unit to be used
should be assigned before calling COPY. :

To call COPY, type:

+R COPY

COPY responds by asking which option the user wishes to em-
ploy. The COPY options are discussed below and summarized
in Table 9-20.

LOADING FILES FROM DECTAPE _

To load a file onto the disk from DECtape, use the COPY op-
tion. When COPY requests OPTION;, respond with COPY, or C,
or strike the RETURN key (the COPY option is assumed).
When COPY requests INPUT, type the number of the DECtape -
unit on which the file can be found (DO, D1, D2, D3, D4, D5, D6, -
or D7) followed by a colon and the name of the file on the
DECtape. When COPY requests OUTPUT, type and enter the
name to be given to the output file on the disk. COPY then
moves the DECtape file onto the disk. '(When using COPY, it is
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not mandatory to insert a space between the device designator
and the device number.) For example:

OPTIOMN- COPY
INPUT -~ D4:POR
-QUTPUT - POQR

If for any reason, COPY cannot find the DECtape file speci-
fied for input (the specified DECtape is unavailable or nonexistent,
or the file name does not exist on that DECtape), COPY prints
a ? and repeats the request for input. If the disk file specified
for output already exists, COPY prints a ? and repeats the request
for output. COPY does not overwrite an existing file. For example:

OPTION - C

INPUT - D9:PQR

2 INPUT - D4:PQRS
?INPUT - D4:PQR
OUTPUT - FILEIl
?20UTPUT - PGR

SAVING DISK FILES ON DECTAPE

Saving a disk file on DECtape is very similar to loading one.
The option is still COPY. For input, respond with the name of the
file on the disk. For output, type the DECtape unit number, colon,
and the name to be given to this file. For example:

OPTION - C
INPUT - ABCD
OUTPUT - D4:ABCD

If COPY cannot find the file on the disk, or if it is protected,
‘COPY prints a ? and repeats the request for input. If COPY can-
not crzate the desired DECtape file (thg specified DECtape does
not exist or is unavailable, or it is not WRITE ENABLED, or a
file by that name already exists on the tape) COPY prints a ?
and repeats the request for output.

LISTING DIRECTORIES

COPY can be used to list the directory of a device. To list a
directory, respond to OPTION by typing LIST, or just L. COPY
then asks which device directory it is to list. To list a DECtape
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directory, respond with fhe device name (DO,...,D7). Do not
follow it by a colon. For example:

«R COPY
OPTION- LIST
INPUT- D 1

1372. FREE BLOCKS

NAME SIZE DATE

BASIC «SAV 66 9-MAR- 179
FACTAL.BAS 10 2-MAR- 170
CONVER.BAC: 6 1-MAR- 70
PALD .SAV 32 31-MAR~-70

The unit of DECtape storage is the block, which is 128 (deci-
mal) words. Because the unit of disk storage, the segment, is
generally 256 words, a file occupies twice as many blocks of
DECtape storage as it did segments on the disk.

COPY can also be used to list the user’s disk directory. Use the
LIST option, but respond to DEVICE by simply striking the
RETURN key. The directory listing is similar to the listing ob-
~ tained by running the CAT program.

DELETING FILES

COPY can be used to delete files, either on the disk or on a
selected DECtape. To delete a file, respond to OPTION by typing
DELETE, or just D. Respond to INPUT by typing the name of
the file to be deleted. If the file is on a DECtape, preface the
" file name with the DECtape unit number and a colon. For example:

OPTION - DELETE
INPUT - D4:ABCD

If COPY cannot find the file to be deleted, or having found it,
cannot delete it (it is a protected disk file or a DECtape file on
a unit which is not WRITE ENABLED), COPY prints a ? and
repeats the request for INPUT.

DELETING ALL EXISTING FILES ON A DEVICE
COPY can be used to delete all existing files on a device. To do
so, respond to OPTION by typing ZERO, or just Z. When COPY
requests INPUT respond with the name of the device. To delete
all files on the disk, strike the RETURN key. The ZERO option
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should also be used to format a blank DECtape before attempting
to copy-any files onto it. For example:

OPTION - ZERO

INPUT - D4
OPTION - Z
INPUT -~

COPY cannot delete files from a DECtape unless it is WRITE
ENABLED.-It cannot delete disk files which are write protected.

Table 9-20. COPY Option Summary

Abbre-
Option viation Explanation
LIST - C Transfer a file between disk and DECtape.
COPY L List a directory.
DELETE D Delete a file.
ZERO Z  Delete all files.

EXAMPLE OF COPY USAGE

«ASSIGN D 5
D 'S ASSIGNED

«.R COPY
OPTION -~ ZERO
DEVICE - D5
OPTION = LIST
DEVICE - D5

1462+« FREE BLOCKS

NAME SIZE DATE

OPTION - LIST
DEVICE -

DISK FILES FOR USER 54,49 ON 27-MAY-70.

NAME SIZE PROT
SOLVE .BAS 1 12

TOTAL DISK SEGMENTS:

DATE
27-MAY-70

1
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JQPTION - COPY
ANPUT - 50LVE
QUTPUT - D5: SOLVE

OPTION - DELETE
INPUT - SOLVE

OPTION - LIST
DEVICE - D5 ’

14604+« FREE BLOCKS

NAME SIZE DATE
SOLVE 2 27-MAY-70

OPTION- LIST
DEVICE -

DISK FILES FOR USER 54,40 ON 27-MAY-70.

NAME " S1ZE  PROT DATE
/ B
TOTAL DISK SEGMENTS: @ '

OPTION- COPY
INPUT- DSt SOLVE
OUTPUT- ABCD

OPTION- LIST
DEVICE-

DISK FILES FOR USE? 54,40 ON 27-MAY-70.

NAME SIZE PROT DATE
ABCD 1 .lea 27-MAY-70

TOTAL DISK SEGMENTS: |

OPTION- RENAME
INPUT- ABCD
OUTPUT- FIE.BIN <17>

OPTION- LIST
DEVICE-

DISK FILES FOR USER 54,40 ON 27-MAY-70.

NAME SI1ZE PROT DATE
FIE .BIN 1 17 27-MAY-70

OPTION- 1BS
+.RELEASE D -5
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ADVANCED MONITOR COMMANDS
Introduction

The fundamental Monitor commands described previously are
those needed to utilize existing System Library Programs. The
EduSystem 50 Monitor also provides powerful commands for
users who wish to create their own library programs.

To use the System Library Programs described previously, it was
not necessary to be familiar with the actual machine that runs
them, the PDP-8/E. To create new library programs. for Edu--
System 50, this is necessary because they are written in the PDP-8
assembly language. The user codes his programs for a 4K PDP-8,
subject to the time-sharing conventions discussed in this section.
The programs are created with EDIT, then assembled by PAL-D
and loaded by LOADER. Only at this point are the programs
able to be run by EduSystem 50. In the course of this program
development, the same program exists in many formats.

The source program is a disk file containing ASCII characters
in an Editor format. PAL-D reads the file and translates it into
a second file, the assembled program in BIN format. Neither of
- these files is capable of being executed directly by EduSystem 50.
The BIN format tape must be loaded into core by LOADER be-
fore it can actually be executed.

At this point it is possible to save the program in a file format
that is directly executable by EduSystem 50. Such a file, called
a SAVE format file, contains an image of the user’s core arca
after the program has been loaded by LOADER. These SAVE
format files differ from all the files which are created by System
Library Programs and cannot be executed directly by EduSystem
50. Thus, it is not possible to save a BASIC program (e.g., FILE1
while running BASIC), then return to Monitor, type R FILEI1,
and get meaningful results. The program in FILE1 must be ex-
ecuted under control of the BASIC language processor. Only
SAVE format files can be called into execution directly by the R
command. (All System Library Programs are stored in SAVE
format and can be run with the R command.)
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NOTE
In the following examples, Sn, Cn, and Dn
are used to stand for alphanumeric strings
(such as file names), octal numbers, and
demmal numbers, respectively.

A number of Monitor command conventions are: avallable to
make the commands easier to use. First, more than one com-
mand may be typed on a line. Individual commands are separated
by a semi-colon (;). Second, only enough characters of a com-
mand to uniquely specify it need be typed. Thus, DEPOSIT can
be abbreviated DE or DEP. :

.LCAD FILEl; DEP 20 70083 ST 200

is exactly equivalent to:

«LCAD FILEIL
.DEPOSIT 2@ 7000
« START 200

These conventions are available for the elementary Monitor
commands as well. They are, however, especxally convenient for
the advanced commands.

Control of User Programs

Once a PAL-D program has been loaded by LOADER several
Monitor commands are available for controlling its execution.
These commands are shown in Table 9-21. -

It is possible to give these utility commands while a user pro-
gram is running. The CTRL/B character (1B) gets the attention
~of the Monitor without stopping program execution. (1B followed
- by the S command stops the program.) 1B can be used together
with the WHERE command to follow program execution. After -
executing -these commands, Monitor does not put the Teletype
back 1nto Monitor mode. ‘
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Table 9-21. Monitor Program Control Commands

Command

Explanation

START C1

START

DEPOSIT C1 C2...Cn

- EXAMINE Cl
EXAMINE C1 D1

WHERE

Start execution of a user program at
location Cl. When a program is
started, keyboard input is no longer
interpreted as commands to Monitor.
Input characters are passed to the
running program. START C1 clears
the user’s AC and link.

Restart execution of a user program
where it was interrupted (either by ex-
ecution of an HLT or by 1BS typed at
the keyboard). When the START
command is given, the program’s state
is restored.

Deposit the octal values C2 to Cn in
the locations starting at Cl. DE-
POSIT is used to make small octal
maodifications to a user program. No
more than 10 decimal locations can
be modified by a single DEPOSIT
instruction.

Print the octal contents of location Cl1.

Print the contents of D1 locations
starting at Cl.

Print the present status of the user
program. The user’s AC, PC, and
LINK are printed. If the processor
includes the extended arithmetic ele-
ment, two additional registers, the SC
and MQ are printed.

" Defining Disk Files

The Monitor allows the user to save core images of his pro-
gram on the disk for future use. However, before saving such a
core image, the user must define a disk file in which to save it.

Disk files, like the user’s core, are made up of 12-bit words.
- Unlike the user’s core, which is always 4K in size, a file can be
any size. The unit of disk file storage is the segment; in most in-
stallations a segment is 256 (decimal) words but can be from
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128 to 1024 words long. Files are at least one segment long
when created and grow by appending additional segments to the -
end of the file. In defining a file, the .user first creates it, then
extends it to whatever length he needs. To have a whole 4K image
on a system with a segment size of 256 (decimal) words, a 16
segment file is required. If only part of the contents of the user’s
core is to be saved, a correspondingly smaller file can be used.

A file can be created at any time. However, to modify or rede-
fine it in any way, the file must be open. Up to four files can be
open for a user simultanecously. Opening a file connects it to an
internal open file number (0, 1, 2, or 3). Once a file is open,
it is referenced by this internal file number rather than by its file
name,

CREATING A DISK FILE

The CREATE command defines an area of disk space and
associates it with the name given in the command line.

The file name can be one to six alphanumeric characters of
which the first must be a letter. Creating a file deletes any exist-
ing file of the same name, unless that file is write protected. When
created, files are always one segment in size. A new file is arbi-
trarily assigned a protection code of 12, meaning that other users
may access it but only the owner may change it. Until it has been °
written, the contents of a newly defined file are undefined.

OPENING AND CLOSING A FILE

- To use a file, it must first be opened with the OPEN command.
A file can be opened on any of four interna] file numbers: 0, 1,
2, or 3. A user can have up to four files open at a time. If a file
is open on an internal file number for which a file is already open,
that file is first closed. For example:

«.CREATLE AR
.OPEN 1 AB

AB is now an open file and can be referenced as file 1.

An open file can be closed at any time by means of the CLOSE
command. Once closed, a file cannot be accessed in any way until
it is reopened. It is possible to close more than one file with a
~ single command. For example:
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.CLOSE 0 | 2 2

EXTENDING, REDUCING, AND RENAMING
A DISK FILE

‘When created, a file is one segment long. If a larger file is
needed, the original file can be extended. For example, the com-.
mand:

«EXTEND Cl1 DI

extends the file presently open on internal file C1 by D1 segments.
Extending a file adds one or more segments to the end of that file.
The contents of the old part of the file are not changed. Until
written, the contents of the newly added segments are unspecified.
An existing file may be reduced in size by means of the REDUCE
command. For example, the command:

«REDUCE Cl DI

reduces the file presently open on internal file C1 by D1 seg-
ments. Reducing a file deletes the number of segments indicated
from the end of the file. The contents of remaining segments of
the file are unchanged. If a file is reduced to zero segments, or if
D1 is greater than the number of segments in the file, it is deleted
entirely. An example of the creation and deletion of a 4K file:

«CREATE FOURK
+ OPEN 3 FOURK
~EXTEND 3 15
+REDUCE 3 16

Existing opened files can be renamed. Renaming a file does not
change its contents in any way. For example, the command:

*RENAME C1 S|

renames as S1 the file open on internal file number C1.
PROTECTION CODES

The user can protect his files against unauthorized aceess. He
«<an also specify the extent of access certain other users can have
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to his files. For example, a user’s associates can be permitted to
look at the data of certain files but not permitted to alter that data.

When it is created, a file is assigned a protection code of 12. This
protection code is defined below and can be changed (see Storage

Allocation), but only by the owner of that file. For example, the
command:

«PROTECT C1 C2

gives the protection code C2 to the file open on internal file num-
ber C1.

The protection code is actually a 5-bit mask. Each bit specifies
a unique level of protection. (See the PROTECT IOT command
for the meaning of each bit.)

File protection masks (C2) are assigned as follows:

1 Read protect against users whose project number differs
from owner’s.

2 Write protect against users whose project number dlﬂers
from owner’s.

4 Read protect against users whose pro;ect number is same
as owner’s.

10 Write protect against users whose project number is same
as owner'’s.

20 Write protect against owner. To change the program the
owner must change the protect code.

Protection codes are determined as the unique sum of any‘of

the above codes. Some of the more common protection codes are
as follows:

Command Explanation

PROTECT 1 12 Allow other users to access the
file but not change it.

PROTECT 1 17  Allow only the file owner to read -
the file. He can also change it.

PROTECT 1 37 Allow only the file owner to read
: the filee He cannot, however,

change it. (To change it, he

must first change the protection.)
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Code Explanation

JPROTECT 1 0 Allow other users to access the
file and change it.

Finally,- the user can ask what file is open on a given internal
file number by means of the F (File information) command. For
example, the command:

«F Cl

prints the following information about the file presently open on
an internal file C1:

Account number of file owner.
Name of file.

Protection code.

Size of file in segments (decimal).

ae o

For example:

o1
2010 TYPE 0012 2

ERROR CONDITIONS

There are a number of error conditions which prevent the ex-
ecution of the file definition commands (as previously described).
One of the following error messages is printed by Monitor if an
error condition is detected: ‘

Message Explanation

FILE NOT OPEN An EXTEND, REDUCE, PRO-
TECT, or RENAME command
has been issued for an internal
file number for which no file is
open. :

PROTECTION An attempt has been made to
VIOLATION change a file which is write pro-
tected against the user.
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Message
FILE IN USE

DIRECTORY

FULL

FILE NOT
FOUND

FAILED BY n
SEGMENTS

Explanation

| An EXTEND, REDUCE, PRO-

TECT, or RENAME command
has been issued for a file which
is in use elsewhere by another
user. Because changing a file
which is being used (i.e., has
been opened) could disrupt an-
other user’s work, under these
conditions such a change is pro-
hibited.

A CREATE command- has been
issued, but the user’s directory is
full. He can delete any of his
files to make room for the new
file. '

The user has attemped to OPEN
a nonexistent file.

The user has attempted to extend
a file, but the system has run out
of disk segments. The number
of segments requested, but not
available, is printed.

Saving and Restoring User Programs

Once a file has been defined, the user can save all or any part
of his user core in the file. Files and user core are addressed in
the same way, by 12-bit words. The user can transfer his file into
any part of core.

The SAVE command requires one to five parameters.- The
name of the file to be written into must always, be given. If the
file is not in the user’s own library, the appropriate account
number is entered before the file name. (Writing into a file owned
by another user is subject to file protection.) In either case, the
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parameters are separated by spaces. The SAVE command writes
the indicated section of core out into the indicated file.

If no parameters follow the file name, Monitor starts at loca-
tion zero of the user’s core and saves it in location zero of the
disk file. It continues to write core locations into the disk file until:
(a) it has written the whole 4K or (b) it has filled the file. Elther
condition completes the SAVE.

The user can further define his SAVE command by 1nd1cat1ng
parts of core to be saved in specific parts of the disk file. He does
this by typing one to three parameters following the file name. The
first parameter following the file name indicates a specific disk file
address at which to begin writing. The second parameter following
the file name indicates a specific core address at which to ter-
minate the transfer. If only the first two parameters are typed, the
transfer terminates when either the end of core or the end of file
is reached.

Command Explanation
SAVE S1 Assuming that a disk file S1
SAVE C1 S1 exists, and that it is not write pro-

tected, the contents of core are
saved in S1. In the first case, S1 is
assumed to be in the library of the
user giving the command. In the
second case, it is assumed to be in
the library of the user whose ac-
count number is C1.

SAVE C1 C2 C3 C4 Locations C3 to C4 (inclusive)

are saved in file S1 starting at disk

file location C2. S1 is assumed to

be in the user’s own library. If S1

is preceded by the parameter Cl1,

it is assumed to be in the library

of the user whose account number

is C1.

Once a core image has been saved in a disk file, it can be re-
stored to core by means of the LOAD command. It should be
noted that the Monitor command LOAD is very different from
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the System Library Program LOADER. LOADER loads a BIN
format file (created by PAL-D) into the user’s core. LOAD loads
a SAVE format file (created by a previous SAVE command) into
core.

The LOAD command requires from one to five parameters. The
name of the file to be loaded must always be given. If the file is in
the user’s own library, this file name is typed after the SAVE
command itself. If it is in another user’s library, his account num-
ber is entered before the file name. (Reading another user’s file
is subject to file protection.) In either case, the parameters are
separated by spaces.

Command Explanation
LOAD Read the indicated section of a
disk file into the indicated section
of core. |
LOAD S1 ~ Assuming that a disk file S1 exists,
LOAD C1 S1 and that it is not read protected,

~ the contents of the file S1 are
loaded into core. In the first case
S1 is assumed to be in the library
of the user giving the command.
In the second case, it is assumed
to be in the library of the user
whose account number is D1.

The user can further define his LOAD command by using the
same optional parameters discussed in the section on the SAVE
command,.

Command _ Explanation
LOAD S1 C2C3C4 Locations C3 to C4 (inclusive) are

loaded from file S1 startmg at file
location C2.

LOAD NEWF 5 10 17 Words 5 to 14 (ihclusiVe) of the file
' named - NEWF are loaded into loca-
tions 10 to 17 of the user’s core.
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It is not necessary to open a file before using it in a LOAD or
SAVE command. Both commands automatically open the spec-
ified file on internal file number 3 before performing the transfer.
After completion of the command, the file remains open on file
number 3.

A special macro-command, RUN, exists to allow a program to
be loaded and started all in one command.

#

Command . Explanation
RUN S1 : Load file S1 into core from the
RUN C1 81 disk and start execution at loca-
tion 0.

In the first example, file S1 is as-
sumed to be in the user’s own
library. In the second, it is as-
sumed to be in the library of the
user whose account number is C1.
RUN 81 is exactly equivalent to
LOAD S1; START 0. RUN C1
S1 is exactly equivalent to LOAD
C1 S1; START 0.

The R command (see the section EduSystem 50 Monitor) is a
special case of the RUN command. For example, the command:

«R S1

loads file S1 from the System Library (account number 2) and
_starts at location 0. R S1 is exactly equivalent to RUN 2 S1.

Utility Commands

The Monitor provides a number of special purpose commands
to aid in program development and use. The Monitor utility com-
mands are summarized in Table 9-22.
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Table 9-22. Monitor Utility Commands

Command

Explanation

USER

USER C1

SWITCH C1

BREAK

BREAK CI

DUPLEX

UNDUPLEX

RESTART Cl1

VERSION

Print the number of the job connected with this
user and the console number of the job.

Print the console numbers of job C1.

Set the user’s switch register to Cl. Monitor
maintains a switch register for each user. When
his program executes on OSR (OR the switch
register into the AC) this value is the one which
is loaded. ‘ :

Print the current value of the user’s delimiter
mask.

Set the user’s delimiter mask to Cl1. (The use
of the delimiter mask is discussed in the chapter
on assembly language programming.

Place the user’s Teletype in duplex mode. All
characters typed at the keyboard are automati-
cally printed as they are entered.

L[ 4

Take the user’s Teletype out of duplex mode.
Input characters are received by the Monitor
and by the user program without their being
printed at the console.

Set the user program restart address to Cl. If
CTRL/C is typed at the keyboard, Monitor
forces a jump to location C1 in the user’s pro-
gram.

Print the version of the Monitor being used. .
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WRITING ASSEMBLY LANGUAGE PROGRAMS
Introduction

In addition to the higher-level programming languages available
in the EduSystem 50 library, the user can also code and run pro-
grams written in the PDP-8 assembly language, PAL-D (Program
Assembly Language). These programs are prepared with EDIT,
assembled with PAL-D, then loaded with LOADER. For those
users unfamiliar with assembly language programs, Introduction to
Programming 1972 is a useful guide.

A user can program EduSystem 50 just as he would any other
4K PDP-8. (Assembly language programs must fit in 4K of core.)
All memory reference instructions (AND, TAD, ISZ, DCA, JMS,
and JMP) function as on a stand-alone PDP-8. All operate instruc-
tions (instruction code 7) also function as on a regular PDP-8
(except that microcoding HLT or OSR with any other operate
instruction but CLA gives unpredictable results).

The major difference between EduSystem 50 programming and
regular PDP-8 programming is in the IOT (input/output transfer)
instructions. Some instructions which are valid on stand-alone
PDP-8s, such as CDF, CIF, ION, 10OF are considered illegal in-
structions under timesharing. There are a great many new IOTs
within EduSystem 50 that are not valid on a regular PDP-8. Fi-
nally, there are IOTs which operate on EduSystem 50 in the same
manner as on stand-alone PDP-8s. (Table 9-24 is a summary of
EduSystem 50 IOT Instructions.)

The way EduSystem 50 actually executes an IOT instruction is
also different. Non-1OT instructions (except HLT and OSR) are
executed by the hardware, while IOTs (and HLT and OSR) are
executed by the EduSystem 50 Monitor.

In general, EduSystem 50 provides the programmmg capabilities
of a 4K PDP-8 and allows programs of considerably greater com-
plexity to be run within the constraints of each user’s 4K of core.
System Library Programs, all of which were written in assembly
Janguage and make use of the EduSystem 50 IOTs dealt with be-
low, are examples of programs which can be run on EduSystem 50.
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Console I/O ,

User programs handle console (Teletype) I/0O in almost the
same way as stand-alone PDP-8 programs. The KRB instruction
is used to input a character, the TLS instruction to output a char-
acter. The KSF and TSF (followed by JMP.—1) can be used but
are not needed. Monitor handles all timing problems whether these
skip IOTs are present or not. “

EduSystem 50 differs from the stand-alone PDP-8 in that under
EduSystem 50 the user program interacts with multi-character in-
put and output buffers (maintained by Monitor) rather than with
single character registers. Depending on the state of the system,
these buffers may have one, many, or no characters in them. During
normal program execution, this fact is of no consequence. User
programs still send and receive characters one at a time. There are
times, however, when it is useful to clear out any and all characters -
in the buffers; a special IOT exists for this purpose (SBC).

On a stand-alone system, characters are input as soon as they
are typed, whether they are of immediate interest or not. Usually,
these characters are stored by the program until a terminating (or
delimiting) character is found. At this time, the whole line of char-
acters is processed. On a swapping, time-sharing system such as
EduSystem 50, this mode of operation is wasteful. It is far more
efficient to allow input characters to accumulate in the Monitor
input buffer until a delimiter is foupd. There is an 10T to specify
which characters are to be considered delimiters (KSB).

EduSystem 50 also allows programs to input and output strings
of characters. The read stri’ng (KSR) and send string (SAS) in-
- structions provide a convenient and efficient means of doing lengthy
transfers.

All keyboard input uses full-duplexed hardware; there is no
wired connection between the keyboard and printer (i.e., characters
are not printed on the console as typed). Input characters are
echoed to the console under program control rather than by hard-
ware. Because input characters are allowed to accumulate in buffers
before being passed to the user program, it is important to have
Monitor perform the. echoing rather than user programs. There is
an IOT (DUP) to set up this automatic echoing as well as an IOT
(UND) to inhibit echoing for such operations as reading tapes.
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Read Keyboard Buffer (KRB) ' Octal Code: 6036

Operation: Read the next input character into bits 4-11 of the AC.
Load Teleprinter Sequence (TLS) Octal Code: 6046

Operation: The ASCII character in AC bits 4-11 is printed on the
user’s console.

Skip on Keyboard Flag (KSF) Octal Code: 6031

Operation: The next instruction is skipped if there is a delimiter
character in the user’s input buffer.

Read Keyboard String (KSR) Octal Code: 6030

Operation: Execution of this instruction initiates a transfer of one
or more characters from the user’s keyboard to a designated core
arca. Before executing KSR, load the AC with the address of a
two-word block, where:

Word 1: negative of the number of characters to be trans-
ferred.

Word 2: address of the core area into which characters are to
be placed minus one.

The transfer is terminated when either:

a. the indicated number of characters have been input or
b. a delimiter is scen. At the end of the transfer, the word count
and core address are updated and the AC is cleared.

Send A String (SAS) Octal Code: 6040

Operation: Before executing an SAS, load the AC with the .address
of a two-word block, where:

Word 1: contains the negative of the number of characters to
be sent.

Word 2: contains the address —1 of the first word 6f the string.

The characters are stored onc per word right justified starting at
the address specified by word 2. Upon execution of SAS, the system
takes only as many characters as will fit in the output buffer. It
then makes the appropriate adjustment to word 2 to indicate a new
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starting address and to word 1 to indicate the reduced character
count; it returns to the instruction following the SAS. If the char-
acter count is reduced to zero, the instruction following SAS is -
skipped. The instruction following the SAS should contain a JMP
.—2 to continue the block transfér of Teletype characters. The
AC is clearly by SAS.

Set Keyboard Break (KSB) * Octal Code: 6400

Operation: Rather than activate a user’s program to receive each
character as it is typed, EduSystem 50 accumulates input charac-
ters until a certain character, or characters, is seen. To tell the
Monitor which characters to look for (these characters are referred
to as delimiters), load the AC with a 12-bit mask before executing
a KSB. For each bit in the mask which is set, Monitor considers
the corresponding character or characters to be delimiters.

Bit Specifies
0 0 = check rest of mask

1 = any character is break.

301-332 (all letters)

260-271 (all numbers)

211 (Horizontal tab)

212-215 (line feed, vertical tab, form feed,
RETURN)

241273 (V" H# S D & () 4, —. /)

240 (space)

274-300 (< =>?7 @)

333-337 ([ /11 %)

377 (RUBOUT)

375 (ALT MODE)

anything not in bits 1-10

BN =

— O O 00~

1
1

Duplex (DUP) ‘ Octal Code: 6402

Operation: DUP informs Monitor that the user wishes each char-
acter typed at the console to be echoed on that console’s printer as
it is received by Monitor. The DUP instruction does not affect the
user’s registers. ' '
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Unduplex (UND) Octal Code: 6403

Operation: . UND informs Monitor that the user wishes to suppress
character echoing. This can be done for reasons of privacy or be-
. cause-a program does its own character echoing. The user’s registers
are unaffected by UND.

Set Buffer Control ($SBC) . Octal Code: 6401

Operation: SBC permits the user prograin to clear its Teletype in-
put and/or output buffer. Before executing SBC set bits 0 and 1 -
of the AC as indicated below:

Bit 0 Clear output buffer.
Bit 1 Clear input buffer.

Files and Disk I/ 0O

All user programs can gain access to disk storage. The time-
sharing Monitor maintains a pool of available disk space which is
allocated in units referred to as segments. (The size of a disk seg-
ment varies among installations. Segments may be 128, 256, 521,
or 1024 words each.) These segments are used to make up user
files on the disk. Monitor also maintains, for each user, a directory
of all files which he has defined. :

The IOTs which allow the user to access the disk are of two
types: those which define files on the disk and those which transfer
data between a defined file and the user’s core.

NOTE
CREATE and OPEN require that a user
set up a file name in core. FINF and WHO
return file names to core. Each must be
specified in internal code (excess 40 code)
as shown in Table 9-23. Characters are
packed two to a word.

The first step in defining a file is to create it. Creating a file re-
serves a single segment of disk storage and associates it with a
name. This file can then be extended to any length desired. Ex-
tending a file appends more segments to it. Similarly, a file can be
reduced by any number of segments. Reducing a file removes the
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last segment or segments from the file. Reducing a file to zero seg-
ments deletes it entirely. Once created, a file can be protected,
thereby restricting access to it. When created, a file can be read by
any user, but only the creator can write in it. This protection can
be reset if desired. Finally, it is possible to rename an existing file.

None of these actions affect the contents of the file—they only
reserve space on the disk. Until it has been written in, the actual
content of a file is unspecified. Extending a file does not alter the
content of the file as it previously existed. Once defined, files can
be used to read and write data. Any number of words (1 to 4096)
can be moved from any part of the user’s core to any part of a file
(subject to file protection). The user program specifies a location
in core and a word count. This indicates how many words are to
be transferred and from (or to) where in core they are to be
moved. Also specified is a disk file address indicating what part of
the file is involved. This address is the address of a word in the
file. Files are addressed in the same manner as core: in 12-bit
words. ‘Unlike core, however, files can be longer than 4K. To ad-
dress these files provision is made for a 24-bit disk file address,
containing the high-order and low-order file addresses.

File addresses are independent of any consideration of segments.
The file address is meaningful only in defining files. Files can be
read and written across segment boundaries without restriction.
(The user cannot read or write beyond the last segment boundary. )

When it executes a file read or write IOT, the system updates the
core address and word count and places an error code in the error
word (see RFILE) if any error is detected. (The error word must
be cleared before executing the IOT.) At the end of a successful
transfer, the word count is set to zero and thé core address set to
the last word transferred. If the transfer cannot be completed for
some reason, the word count and core address indicate how much
of the transfer was successful; the error word indicates the cause of
the failure. All file operations except CREATE (and OPEN) re-
quire that the file be open. Up to four files can be apen at a time.
The process of opening a file associates it with one of four internal
file numbers (0, 1, 2, or 3). All file IOTs except CREATE and
OPEN, are specified in terms of one of these internal file numbers,
rather than a file name. IOTs operate on the file which is indicated
by that internal file number at the time. It is therefore possible to
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write file handling programs which are independent of the actual
file(s) they operate on. - |

File 10Ts, that are successfully completed, return with the AC
cleared. If an error was found which prohibited execution of the
10T, onc of the following error codes is returned:

Code | Explanation

4000 There was no file opened on the specified in-
ternal file number.

4400 Attempting to redefine a file which is open to
another user.

5000 Attempting to create a file for a user whose
dircctory is full.

6000 File protection violation.

6400 Invalid file namec.

7000 Attempting to open a nonexistent file.
7400 Disk is full.

Create a File (CRF) Octal Code: 6610

Operation: The user can request the system to create a new file of
one scgment. The user program provides the new name for the file.
Load the AC with the beginning address of a 3-word block, where:

Words | through 3: contain the 6-character name.

If there is some rcason why the request cannot be granted, the
system will return a non-zero error code in the AC. The protection
code of a ncwly crcated fileis 12, -

Extend A File (EXT) Octal Code: 6611

Opecration: To cxtend the Iength of an cxisting file, that file must
be currently open. Load the AC with the beginning address of a
2-word block, where: )

Word 1: contains the internal file number of the file to be ex-
tended.
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Word 2: contains the number of segments the system should
appénd to the file.

If for some reason the réquest to extend a file cannot be granted,
the AC will contain 4000, 4400, 6000, or the number of segments
it failed to append.

Reduce A File (RED) Octal Code: 6612

Operation: To reduce the length of an existing file, that file must
be currently open. Load the AC with the beginning address of a
2-word block, where: '
Word 1: contains the ‘internal file number of the file to be
reduced.

Word 2: contains the number of segments to be removed.

This request is granted unless the file to be reduced is currently
opened to. another user or if the file is write protected against the
user. '

Rename A File (REN) Octal Code: 6600

Operation: REN is used to change the name of a file. Load the
AC with the address of a 4-word block where:

Word 1: contains the internal file number associated with
the file whose name is to be changed.

Words 2-4: contains the new name. This name is in 6-bit
characters packed two in a word.

Protect A File (PROT) ) Octal Code: 6604

» Operation:  The -owner of a file can protect his file from unauthor-
ized attempts to access it by using this instruction. Before executing
PROT, load the AC with: :

Bits 5 and 6 Internal file number .of the reserved file to be

protected. -
Bit 7 - - . Write protect against owner.
Bit 8 - Write protect against users whose project num-

ber is same as owner’s.
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Bit 9 Read protect against users whose project number
is same as owner’s.

Bit 10 Write protect against users whose project num-
ber differs from owner’s.

Bit 11 'Read protect against users whose project number
' differs from owner’s. '

A file must be opened before it can be protected. PROT is legal
only when performed by the file owner, i.e., the user who created
the file. All attempts to access the file which violate any of the pro-
tection flags are considered illegal. (For further information on
project numbers, see the section on Storage Allocation.)

Open A File (OPEN) Octal Code: 6601

Operation: OPEN is used to associate a file with an internal file
number, which is necessary because all file operations are in terms
of the internal file numbers. Before executing the OPEN 10T, load
the AC with the beginning address of a 5-word block, where:

Word 1: contains the internal file number.

Word 2: contains the account number of the owner of the
file. If O, the account number of the current user
is specified.

Word 3-5: contain the name of the file to be opened. This
name is in 6-bit characters packed two to a word.

If there was another file associated with the internal file number
before the execution of the OPEN 10T, it is closed automatically
before the new file is associated with the internal file number.

Close A File (CLOS) , Octal Code: 6602

Operation: CLOS terminates the association between files and their
internal file numbers. Before executing CLOS, load the AC with a
selection pattern for the internal file numbers whose associated
files are to be closed. The file is closed if bit I is 1, where I = bit 0,
1,2, or3.
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READ File (RFILE) and Write File (WFILE)  Octal Code:

6603 & 6605

Operation: Once the association of a file with an internal file num-
ber has been made, these IOTs allow the actual file reference to be
made. They are illegal on a file that has not been opened (asso-
ciated with an internal file number).

To read or write a file, load the AC with the address of a 6-word
block, then execute the IOT. The format for the 6-word block is:

Word 1:
Word 2:
Word 3:

Word 4:

Word 5:

Word 6:

contains the high—_order file word address.
contains the internal file number.

contains the negative of the number of words for the
operation. This number is either the number of
words to be read or the number of words to be
written.

contains a pointer to the beginning address —1 of a
buffer located in the user program. On a read oper-
ation this buffer receives the information from the -
file: on a write operation this buffer holds the infor-
mation that is to be sent to the file.

contains the least significant 12 bits of the initial file
word address to begin the operation.

contains an error code:

0 if no error

1 if parity error

2 if file shorter than word count
3 if file not open

4 if protection violated

The read or write begins at the word specified by words 1 and §S.

For example:

TAD X

WFILE

X o+ 1
A
1
=203
6477
200

9-188



means: write 200 (octal) words starting at word 200 of the file
that is associated with internal file number one from a core area
starting at location 6500.

After completion of the transfer, the word count (word 3) and
core address (word 4) are updated. If an error was detected the
appropriate error code is placed in word 6.

File Information (FINF) Octal Code: 6613

Operation: FINF enables a user program to determine what file,
if any, is associated with an internal file number. Load the AC with
the beginning address of a 7-word block, where:

Word 1: contains the internal file number for which the
user program wishes information.

Words 2 contain the information that the system returns
through 7:  after executing FINF. ‘

Word 2: contains the account number of the owner or zero.
if no file is associated with the internal file number,
that is, the file is not open.

Words 3-5: contains the name of the file in 6-bit code.

Word 6: contains:
Bit 1 Means
7 write protected against owner
8 write protected against users. whose

project number is same as owner’s |

9 read protected against users whose
project number is same as owner’s

10 write protected against users whose
project number differs from owner’s

11 read protected against users. whose
project number differs from owner’s

Word 7: contains the number of segments which compose
the file. '
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Assignable Devices

. Users can access both their own Teletype and the disk; with the
remaining system devices (referred to.as the assignable devices)
this is not true. One function of the Monitor is to ensure that de-
vice usage never conflicts, Only one user at a time can access the
high-speed paper-tape reader or punch, or any one of the DEC-
tapes. To ensure that only one user can access a device, EduSystem
50 requires that the device be assigned before it is used. After a
device is assigned, it is not available until it is released by its owner.

Once assigned, the device is programmed exactly as on a stand-
alone PDP-8. The RRB instruction is used to read a character from
the high-speed reader; the PLS instruction is used to punch one on
the high-speed punch. The skip IOTs (RFS and PSF) can be used
(followed by JMP .—1) but are not necessary. For block transfers, .
there are two string transfer commands: RRS and PST.

The DECtape instructions have been simplified. A single instruc-
tion, DTXA, initiates the transfer of a block of data. The DTRB
instruction is then used to determine if the transfer was successful.
The skip instruction, DTSF, can be used (followed by JMP .—1)
but is not necessary. '

Executing any of the assignable device IOTs without first as-
signing the device gives the following results: (a) If the device is
assigned to another user, the instruction is considered illegal; pro-
gram execution is now terminated and an error message printed; -
(b) If the device is available it is automatically assigned before
execution of the IOT. The device then belongs to this user until he
releases it.

Because these devices are shared by all users, the Monitor must
ensure that they are operable at all times. In particular, the Monitor
must ensure that a user is not waiting for a device which is not
available. This situation can arise when trying to use the punch
when it is turned off, or when the reader has read off the end of a
tape. All these conditions, known as “hung devices” are considered
to be system errors. If the program doing the transfer has been en-
abled for system errors (by executing an SEA), control transfers
to the error routine indicated which must clear the error flag in the
status word before continuing (See Program and System Status).
If the user program has not been enabled for system errors, a hung
device causes the program to be terminated and an error message
is printed. '
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Assign Device (ASD) Octal Code: 6440

Operation: If the device specified by the content of the AC is
available, it is assigned to the user program and the AC is cleared.
Otherwise, the number of the job owning the device is placed in
the AC. If the device does not exist, 7777 is returned in the AC.

4000 Paper-tape reader
4001 Paper-tape punch
4005 + N DECtape unit N

The assignment is in effect until a corresponding REL instruction
or LOGOUT.

Release Device (REL) _ Octal Code: 6442

Operation: The device specified by the contents of the AC is re-
leased (providing it was owned by the user executing the REL).
The AC is cleared. Releasing a device makes it available to other
users.

Skip on Reader Flag (RSF) Octal Code: 6011

Event Time: 1

Operation: The reader flag is sensed, and if it contains a binary 1,
the contents of the PC are incremented by one so that the next se-
quential instruction is skipped. The reader flag is bit 8 of status
register 1, and has a value of 1 if the reader buffer is not empty.

Read Reader Buffer (RRB) Octal Codes: 6012 &
6016

Event Time: 2

Operation: The contents of the reader buffer are transferred into
bits 4 through 11 of the AC and the reader flag is cleared if the
reader buffer is empty. This instruction does not clear the AC. If
the reader buffer is empty, the user program is dismissed until the
reader flag is 1 or an end-of-tape condition is detected.
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Table 9-23, EduSystem 50 Internal Character Set

6-Bit1* ~ 8-Bit 6-Bit14 8-Bit
Character Octal Octal Character Octal : Octal
Space 00 240 @ 40 300
! 01 241 A 41 301
» 02 242 B 42 302
# - 03 243 C 43 303
$ 04 - 244 D 44 304
% 05 245 E 45 305
& 06 246 F 46 306
’ 07 247 G 47 . 307
( 10 250 H 50 - 310
) 11 251 I 51 311
* 12 252 J 52 312
+ 13 253 K 53 313
, 14 254 L 54 314
- 15 255 M 55 315
. 16 256 N 56 316
/ 17 257 o) 57 317
0 20 260 P 60 320
1 21 261 Q 61 321
2 22 262 R 62 322
3 23 263 S 63 - 323
4 24 264 T 64 324
5 25 265 U 65 325
6 26. 266 \% 66 326
7 27 267 W 67 327
8 30 270 X 70 330
9 31 271 Y 71 331
: 32 272 Z 72 332
; 33 . 273 [ 73 - 333
< 34 274 N 74 . 334
= 35 275 ] 75 335
> 36 276 0 "~ 76 336
? 37 277 « 77 337

14 The 6-bit octal code is used to store passwords and file names only.
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Reader Fetch Character (RFC) Octal Code: 6014 -

Event Time: 3

Operation: The reader flag and the Monitor reader buffer are both
cleared, the reader is started to fill the Monitor reader buffer and
the reader flag is set after the buffer is full or the end of tape is
detected.

Read Reader String (RRS) Octal Code: 6010

Operation: This instruction initiates a transfer from the high-speed
reader to a selected area in the user’s core. Before executing RRS,
load the AC with the address of a 2-word block, where:

Word 1: minus the number of characters to be transferred.
Word 2: the address of the user core area minus one.

The transfer is terminated by either of two conditions: (a) the
word count is zero indicating that the required number of char-
acters have been read or (b) the reader has read off the end of the
tape (a system error condition). In either case, the word count and
core address are updated. RRS clears the AC.

I.oad Punch Buffer Sequence (PLS) Octal Code: 6026

Operation: The ASCII character is in AC bits 4 through 11 and
is transmitted to the high-speed punch. PLS does not clear the
accumulator,

Skip on Punch Flag (PSF) Octal Code: 6021

Event Time: 1

Operation: The punch flag is sensed, and if it contains a binary 1,
the contents of the PC is incremented by one so that the next se-
quential instruction is skipped. The punch flag is bit 9 of status
register 1, and has a value of 1 if the punch buffer is not full. If
the punch flag is 0, the program is dismissed until the punch flag
is 1.
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Punch String (PST)- : Octal Code: 6020

Operation: PST allows a user program to punch a string of char-
acters. Before executing PST, load the AC with the beginning ad-
dress of a 2-word block, where:

Word 1: contains the negative of the number of characters to
' be punched.

Word 2: contains the beginning address —1 of the string to be
punched; the characters should be right justified one
per word.

After execution of PST, the system takes only as many characters
as fit in the punch buffer; it then makes the appropriate adjustment
to word 2 to indicate a new starting address and to word 1 to in-
dicate the reduced character count. It returns to the instruction
following the PST which should be a JMP .—2 to continue the
transfer. If the character count is reduced to' zero, the instruction
following PST is skipped. The AC is cleared by PST. ;

Load Status Register A (DTXA) Octal Code: 6764

Operation: DTXA allows a user program to read and write records
(129-word blocks) on DECtape. Load the AC with the beginning
address of a 3-word block, where:

Word 1: contains:

Bit 1 ' Means
0-2 contains the transport unit select number,
3-5 0,

6-8 =2 for read data funcﬁon,
4 for write data function,
911 o | |
‘Word 2:" contains the DECtape block number.

Word 3: contains the beginning core address —1 of record
buffer.
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After DTXA is given, the DECtape request is placed in the DEC-
tape request queue. After the completion of any DECtape request,

the DECtape flag in status register 2 is turned on. DTXA does not
update word 3. The AC is cleared by DTXA.

Skip on Flags (DTSF) : "Octal Code: 6771

Operation: The content of both the error flag and the DECtape
flag is sampled, and if either flag contains a binary 1, the content
of the PC is incremented by one to skip the next sequential instruc-
tion. If both flags are zero, the user program is dismissed until the
skip is satisfied. '

Read Status Register B (DTRB) Octal Code: 6772

Operation: The content of DECtape status register B is loaded
into the AC by an OR transfer. The AC bit assignments are:

Bit Assignment

0 error flag

1 mark track error -
2 end of tape
3 select error
4 parity error
5 timing error
6-10 unused

11 DECtape flag

Program Control

There are a number of ways that the status of a running program
can be changed. The program can be terminated in one of three
ways: by execution of a HLT, by the user typing tBS to force a
program halt, or by a program error which forces Monitor to ter-
minate the program after printing an error message.

It is also possible for the status of a running program to change
without it being terminated. First, the user program can request
that it handle its own program error conditions. In this case, Mon-
itor does not terminate a job on an error; instead, it transfers con-
trol to a user error handler. This error handler then determines
what the error was, by a CKS instruction and takes appropriate
action. Monitor also provides the program with an interrupt key,
1C. If the user types a 1C, the Monitor unconditionally transfers
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control to a restart address. Thus, the user program can handle its
own restarts. -

. Halt (HLT) ‘ Octal Code: 7402

Operation: This instruction is used to stop the user program and
‘return control to Monitor. Executing HLT is equivalent to typing
1BS followed by RETURN. '

Set Restart Address (SRA) Octal Code: 6417

Operation: This instruction allows the user to specify an address
to which control is transferred when an 1C is typed on the user’s
console. Load the AC with the restart address and execute SRA.
If 1C is detected, the program’s input and output buffers are
cleared, the AC and Link are cleared and control goes to the re-
start address.

Set Error Address (SEA) - Octal Code: 6431

Operation: This instruction allows the user to specify an address
to which control is transferred in the event of a system error. Load
the AC with an address before executing SEA. If a system error is
detected, Monitor simulates a JMS to the error address. The pro-
gram counter is stored in the error address and control transferred
to the error address +1. AC, Link, and mput/output buffers are
not affected. The error code of the system error is in STRO bits
9-11. Bit 10 of STR1 is set. The error routine must read these bits
(by a CKS) to determine the cause of the error, then clear them
by means of a CLS.

The only error code that occurs in the course of normal system
usage is due to a hung device. This error occurs when the user at-
tempts to use a punch not already turned on, access a DECtape
not yet selected, or allows the paper-tape reader to run off the end
of a tape. The error routine must release the device to clear the
error condition. The illegal IOT error probably means that an as-
signable device IOT was executed without the device first being
assigned. Swap and file errors occur if a hardware error is detected
while Monitor is swapping user programs or while reading or
writing file directories. These are system malfunctions from which
there is no recovery.
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Program and System Status

Because EduSystem 50 programs run under control of a time-
sharing Monitor, it is important for them to determine their status
within the system and the status of the system as a whole. Several
IOTs, listed below, have been defined for this purpose.

Check Status (CKS) Octal Code: 6200

Monitor maintains for each user a complete set of status informa-
tion, his program’s running status and the state of his input/output
devices. This status information, stored in three words, can be ac-
cessed by a running program with the CKS instruction. Before
executing a CKS, load the accumulator (AC) with the address of
a three-word block. Executing CKS stores the three status words
(STRO, STR1, and STR2) in the three-word block and clears the
AC. Information about the status of individual devices can also be
checked by the skip IOTs.

The formats of these registers are:

STRO Bits
0 Run Bit User program is in the run state
1 Error Enable Program handles its own errors
2-4 Unused
5 JSIOT System use only
6 JSIOTC System use only
7 JSEXON System use only
8 Unused ,
9-11 Error Code System detected error condition
1 Illegal IOT
2 Swap read error
3 Swap write error
5 Disk file error
6 Hung device
STR1 Bits
0 Timer Time is up
1 File O Internal file O is not busy
2 File 1 Internal file 1 is not busy
3 - File 2 Internal file 2 is not busy
4 File 3 Internal file 3 is not busy
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STR1 Bits

5 Delimiter There is a delimiter in the input

_ buffer
6 - Unused
7 Teleprinter Output buffer is not full
8  Reader Character in reader buffer
9 Punch Punch buffer is not full
10 Error System error detected, code in bits 7
' through 11 of STRO
11 Wait ~ Job is not waiting
STR2 Bits
0-8 Unused
9 - DECtape DECtape transfer requested
10 Error DECtape error
11 DECtape DECtape flag

Each user has available to him a 12-bit switch register just as he
does on a stand-alone PDP-8. This switch register can be manipu-
Jated by means of the Monitor command SWITCH or under pro-
gram control.

OR With Switch Register (OSR) Octal Code: 7404

Operation: The content of the user’s switch register is inclusively
ORed into the AC.

Set Switch Register (SSW) | . Octal Code: 6430

Operation: The content of the AC is stored in the user’s switch
register. The AC is cleared. Assembly language programs run
under control of the Monitor. The following IOTs are defined to
allow a program to determine the status of the system as a whole.

Segment Size (SIZE) Octal Code: 6614

Operation: The segment is the basic unit of on-line file storage.
Different EduSystem 50’s have differing segment sizes. SIZE allows
a program to determine the segment size. The segment size is re-
turned in the AC.
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Segment Count (SEGS) Octal Code: 6406

Operation: The number of available disk segments is returned in
the AC.

Account (ACT) Octal Code: 6617

Operation: The account number (of the job number given) is re-

_turned in the AC. If AC is O, the account number for the cur-
rent job is returned. If the requested job does not exist, zero is
returned. :

Who (WHO) Octal Code: 66-16

Operation: The account number and password of the current job
are returned to the 3-word block whose address is in the AC and
‘the AC is cleared.

User (USE) Octal Code: 6421

Operation: Return in the AC the number of the current job.

Console (CON) Octal Code: 6422

Operation: Return in the AC the console unit number assigned to
the job whose number is in the AC, if that console number does
not exist, —1 is returned.

User Run Time (URT) Octal Code: 6411

Operation: Load the AC with the address of a 3-word block,
where word 1 contains the number of the job for which the run
time is sought.-The run time is returned in the last two locations
of the block. If job O is specified, the run time of the current job
is returned. The AC is cleared.

Time-of-Day (TOD) Octal Code: 6412

Operation: Returns the value of the System Clock in military
time (using a 24-hour cycle) in the two locations starting at the
location of the address in the AC. The AC is cleared.

Return Clock Rate (RCR) Octal Code: 6413

Operation: The number of clock ticks per second is returned in
the AC. '
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Date (DATE) Octal Code: 6414

Operation: Returns the date in the AC. The format of this 12-bit
number is:

DATE=((YEAR-1964)*12+(MONTH-1))*31 +DAY~1
Skip on EduSystem 50 (TSS) Octal Code: 6420

-Operation: This instruction is used by programs which run under
both EduSystem 50 and on a standard PDP-8. Under EduSystem
50, the instruction following TSS is skipped and the Monitor ver-

.-sion number is returned in the AC. On a standard PDP-8, the

IOT has the effect of an NOP instruction.

‘Quantum Synchronization (SYN) . ‘Octal Code: 6415

Operation: Upon execution of this instruction, the system' dis-
misses the user program and sets it in the run state so that it will
be run again in turn. Ordinarily, this instruction is used to ensure
a full time quantum to perform some critical operation.

Set Time (STM) ~ Octal Code: 6416

Operation: The system provides a clock time for each user pro-
gram. By means of this IOT, the time can be set to “fire” after a
specified number of clock ticks have elapsed. L.oad the AC with
the time (in seconds) to prime the timer. Upon execution of the
STM instruction, the system sets the time to “fire”” in the specified
number of seconds and turns the time bit (bit 0) in status reg- .
ister 1 to 0, clears the AC, and dismisses the job. After the speci- -
fied time has elapsed, the system turns bit O back to 1, and the
job is restarted.

PDP-8 Compatibility

Programming EduSystem 50 in assembly language is very sim-
ilar to programming a stand-alone PDP-8. All instructions except
the IOTs operate identically in either case. As discussed pre-
viously, programming such devices as the Teletype and high-speed
reader/punch for EduSystem 50 is somewhat simpler. EduSystem
50 runs programs which include timing loops. It also properly
executes the TOTs not mentioned in this manual, e.g., TCF, PCF,
etc. Thus, programs written for stand-alone PDP-8s with Teletype
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and high-speed reader or punch will run on EduSystem 50, al-
though generally not as efficiently as programs which are written
specifically for EduSystem 50.

The same is not true for disk and DECtape operations because
EduSystem 50 uses a simplified programming structure for these
devices. The actual differences in coding are very small. It is a
simple task to adapt previously written code for EduSystem 50 disk
and DECtape.

There are a few standard changes which users generally make
in adapting PDP-8 code to EduSystem 50. Monitor does the
echoing rather than the user program. The TLS which does the
echo can be deleted and a DUP instruction added somewhere
near the start of the program. Also, for efficiency, the EduSystem
50 delimiter capability can be used. A KSB in the program deter-
mines what the delimiters are.

Many PDP-8 programs execute a reader and punch IOT early
in the program, to initialize the device, whether they are actually
to be used or not. If the devices are free, they can be assigned and
thus made unavailable to other users. If they are unavailable, the
- program terminates on an illegal IOT. Thus, it is important not to
execute these IOTs randomly. If disk or DECtape is involved, the
actual transfer code must be altered to conform to EduSystem 50.
(The fact that core page 37, locations 7600 through 7777, is
available to EduSystem 50 programs is useful in making these
changes. New code can be placed in the area normally reserved
for the Binary Loader.) _

The most difficult code to convert is that code which operates
under interrupt. To be run under EduSystem 50, these programs
must be recoded so as not to use the interrupt.

I10Ts for nonexistent devices are ignored as are CDFs and CIFs
to field zero. (Other CDFs and CIFs are illegal.) It must be re-
membered that many IOTs have been redefined for use as special
EduSystem 50 instructions. In all other situations, EduSystem 50
remains compatible with stand-alone systems whenever possible.
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- TFable 9-24. EduSystem 50 IOT Instruction Summary

- Number

Instruction

Function

Program Control

6200 CKS
6402 DUP
6403 UND
6405 CLS
6411 "~ URT
6412 TOD
6413 RCR
6414 DATE
6415 SYN
6416 STM
6417 SRA
6420 TSS
6421 USE
6422 CON
6430 SSW
6431 SEA
6440 ASD
6442 REL
7402 HLT
7404 ~OSR
File Control
6406 SEGS
6600 REN
6601 OPEN
6602 CLOS
6603 RFILE
6604 PROT
6605 WFILE
6610 CRF
6611 EXT
6612 " RED
6613 FINF
6614 SIZE
6616 WHO
6617 ACT

Check Status
Duplex Console
Unduplex Console
Clear Status

User Run Time
Time of Day
Return Clock Rate
Date

‘Quantum Synchronization

Set Timer

Set Restart Address
Skip on TSS/8
User

Console

Set Switch Register
Set Error Address
Assign Device
Release Device
Halt

OR With Switch Register

Segment Count
Rename File
Open File
Close File
Read File
Protect File
Write File
Create File

Extend File

Reduce File

- File Information

Segment Size 7
Who
Account Number
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Table 9-24 (Cont.). EduSystem 50 IOT Instruction Summary

Number Instruction Function
Input Buffer Control
6030 KSR Read Keyboard String
6031 KSF Skip On Keyboard Flag
6032 KCC Clear Keyboard Flag
6034 KRS Read Keyboard Buffer Static
6036 KRB Read Keyboard Buffer Dynamic
6400 KSB Set Keyboard Break
- 6401 SBC Set Buffer Control Flags
Output Buffer Control
6040 SAS Send A String
6041 TSF Skip On Teleprinter Flag
6042 TCF Clear Teleprinter Flag
6044 TPC Load Teleprinter and Print
6046 TLS Load Teleprinter Sequence
High-Speed Paper Tape Reader and Control (Type PC02)
6010 .RRS Read Reader String
6011 RSF Skip On Reader Flag
6012 'RRB Read Reader Buffer
6014 RFC Reader Fetch Character
High-Speed Paper Tape Punch and Control (Type PC03)
6020 PST Punch String
6021 PSF Skip On Punch Flag
6022 PCF Clear Punch Flag
6024 PPC Load Punch Buffer and Punch Character
6026 PLS Load Punch Buffer Sequence
DECtape Control (Type TCO01)
6764 DTXA Load Status Register A
6771 DTSF Skip On Flags
6772 DTRB Read Status Register B
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STORAGE ALLOCATION

Storage Map
The system’s storage allocation is illustrated below.

CORE MEMORY
PHANTOMS
INIT

USER USER USER
PROGRAM PROGRAM PROGRAM

4K 4K 4K

RESIDENT RESIDENT
MONITOR MONITOR

4K 4K

USER
PROGRAM
4K

DISK STORAGE

158 1581 ) ! )
1 FIP INTT ®es o) | (res. n | JOB#1 |08# 2]/JOB # N| FILES )}/FIL!.S
LY

~—|-4——FILE AREA——-—O-’

Figure 9-5. EduSystem 50 Storage Map

I

MONITOR + SWAPPING AREA

File Directories

There are two directories on the disk: the Master File Directory
(MFD) referenced mainly by the system, and the User File Direc-
tory (UFD), referenced by the user. One of the functions of the
MED is to service the UFD. A UFD is a particular user’s file
directory containing thc names of programs he has created on the
disk.

The UFD is a file like any other file except that its filename is
the project-programmer number and password. When a user is
logged in under a specific number and references the disk, he is
actually referencing his own file area on the disk through the UFD
which has his project-programmer number as its name. He can
specifically code his routine to reference UFDs of other users or
thc MFD; whether he is successful or not depends on the type
of protection that has been specified for the area he is trying to
reference.
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MASTER FILE DIRECTORY USER FILE DIRECTORY

WORD 1 PROJECT NO. PROG. NO. (1 CHAR.)  FILE (1 CHAR))
(I CHAR)  PAlSS (1 CHAR) (1 CHAR.) NAJME (1 CHAR)
(1 CHAR.) WOIRD (1 CHAR) {1 CHAR.) WO[RD (1 CHAR)
LINK TO NEXT ENTRY LINK TO NEXT ENTRY
UNUSED. | PROTECTED BITS UNUSED PROTECTED _ BITS
CONSOLE TIME ' SEGMENT COUNT
CPU TIME : ~ DATE OF. CREATION
WORD 8| POINTER TORETRIEVAL POINTER TO RETRIEVAL
0 ‘ LINK TO NEXT RETRIEVAL BLOCK
SEGMENT  #1 ~ SEGMENT  #)
SEGMENT  # 2 SEGMENT  #2
SEGMENT  # 3 _ SEGMENT  #3
SEGMENT  # 4 ‘ SEGMENT  # 4
SEGMENT- #35 | SEGMENT  #35
SEGMENT  # 6 SEGMENT # 6
SEGMENT # 7 SEGMENT .# 7 .

Figure 9-6. File Directories

Project-Programmer Numbers .

System account numbers are a combination of project number
and programmer number. The account number (always written in
octal) has a binary equivalent. When expressed as a 12-bit binary
number, the project number is formed by the leftmost 7 bits and
the programmer number is the rightmost 5 bits. For example, the
account number 623 (octal) equals 000 110 010 011 (binary).
The left 7 bits (leading zeros included if any) are 0001100
(binary) and equal 14 (octal) which is the project number. The
programmer number is 10011 (binary) or 23 (octal). Therefore
a user with account number 623 has: project number 14 and pro-
grammer number 23..
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character codes

ASCII ! Character Set

: Decimal Decimal
8-Bit 6-Bit Equivalent 8-Bit 6-Bit Equivalent
Character Octal  Octal (Al Format) Character Octal Octal (Al Format)

A 301 01 96 ! 241 41 —1952
B 302 02 160 » 242 42 — 1888
C 303 03 224 # 243 43 —1824
D 304 04 . 288 $ 244 44 —1760
E 305 05 ) 352 % 245 45 — 1696
F 306 06 416 & 246 46 —1632
G 307 07 480 ’ 247 47 — 1568
H 310 10 544 ( 250 50 —1504
1 311 11 608 ) 251 51 —1440
J 312 12 672 L 252 52 —1376 -
K 313 13 736 + 253 53 —1312
L 314 14 800 ’ 254 54 —1248
M 315 15 864 - 255 55 —1184
N 316 16 928 . 256 56 —1120
0 317 17 992 Ve 257 57  —1056
P 320 20 1056 . 272 72 —352
Q 321 21 1120 ; 273 73 —288
R 322 22 1184 < 274 74 —224
S 323 23 1248 — 275 75 —160
T 324 24 1312 > 276 76 —96
U 325 25 1376 9 277 77 —32
A% 326 26 1440 @ 300 . 32
w 327 27 1504 [ 333 33 1760
X 330 30 1568 AN 334 34 1824
Y 331 31 1632 ] 335 35 1888
Z 332 32 1696 NAY2 336 36 1952
0 260 60 —992 «(—)? 337 37 2016
1 261 61 —928 - Leader/Trailer 200

2 262 62 —864 LINE FEED 212

3 263 63 —800 Carriage RETURN 215

4 264 64 —736 SPACE 240 40 —2016

5 265 65 —672 RUBOUT 377

6 266 66 —608 Blank 000

7 267 67 —544 BELL 207

8 270 70 —480 TAB 211

9 271 71 —416 FORM 214

1 An abbreviation for American Standard Code for Information Interchange.l
2 The character in parentheses is printed on some Teletypes.
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read-in mode loader

The Read-In Mode (RIM) Loader is the first program loaded
into an EduSystem computer.! This program is loaded by toggling
17 instructions into core memory using the console SWITCH
REGISTER (SR). The RIM Loader instructs the computer to
receive and store, in core, data punched on paper tape in RIM
coded format—primarily the EduSystem system tapes.

There are two RIM Loader programs: one is used when the in-
put is to be from the low-speed (Teletype) paper tape reader; the
other is used when input is to be from the high-speed paper tape
reader. The locations and corresponding instructions for both pro-
grams are listed in Table A-1. The procedure for loading (toggling)
the RIM program into core is illustrated in Figure A-1. The RIM
Loader is loaded into field zero of core.

Table A-1. RIM Loader Programs

INSTRUCTION
Location Low-Speed High-Speed

7756 6032 6014
7757 6031 6011
7760 5357 5357
7761 6036 6016
7762 7106 7106
7763 7006 7006
7764 7510 7510
7765 5357 5374
7766 7006 7006
7767 6031 6011
7770 5367 5367
7771. 6034 6016
7772 7420 - 7420
7773 3776 3776
7774 3376 3376
7775 5356 5357
7776 0000 0000

1 The RIM Loader is not needed if the FduSystem has a hardware boot-
strap. .
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SET ] LOAD RIM
SR=7756 INTO FIELD 0
1
PRESS
ADDR LOAD

SET SR =
FIRST INSTRUCTION

LIFT
DEP

SET 5R=
+ NEXT" INSTRUCTION

LIFT
DEP.

AlLL
INSTRH\(l:TlONS

YES

( RIM IS LOADED ) A

Figure A-1. Loading the RIM Loader

After RIM has been loaded, it is good programming practice to
verify that all instructions were stored properly. This can be done
by performing the steps illustrated in Figure A-2, which also shows
how to correct an incorrectly stored instruction. |
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When loaded, the RIM Loader occupies absolute locations 7756
through 7776. EduSystems do not use the RIM locations; there-
fore, RIM need not be reloaded unless the contents of the RIM
locations have been altered by the user.

SET
SR=7756

PRESS
ADDR LOAD

PRESS
EXAM

NO MB = INSTRUCTION ———— e
" SET
SR=MA
J
PRESS
ADDR LOAD ALL
INSTRUCTIONS o
CHECKED
SET SR+
CORRECT INSTRUCTION
( RIM IS LOADED)
LIFT
DEP

Figure A-2. Checking the RIM Loader
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charackter codes

The ASCII®’ character codes shown in the following table are
used by EduSystems as the argument in the CHR$ function. For
each ASCII code a second acceptable form is permitted in CHRS$.
The second code is obtained by adding 128 to the code given in
the following table. For example, CHR$ would print A in response
to either 65 or 193 as an argument. These codes are also used with
the CHANGE statement in EduSystem 50.

ASCII Code No. ASCII Code No.
Character (Decimal) Character (Decimal)

linefeed 10
formfeed 12
RETURN 13

space 32 @ 64

! 33 A 65

” 34 B 66

# 35 C 67

$ 36 D 68

% 37 E 69

& 38 F 70

’ 39 G 71

( 40 H 72

) 41 1 73

* 42 J 74

+ 43 K 75

, 44 L 76

—_ 45 M 77

. 46 N 78

/ 47 0] 79

0 48 P 80

1 49 Q 81

2 50 R 82

3 51 S 83

- 4, 523« T 84

5 53 U 85

6 54 v 86

7 55 W 87

8 56 X 88

9 57 Y 89

: 58 zZ 90

; 59 [ 91

< 60 AN 92

= 61 ] 93

> 62 1 94

? 63 « 95

1 An abbreviation for American Standard Code for Information Inter-
change.
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edusystemso

monitor command
summary

MONITOR COMMANDS

A Monitor command is a string of characters terminated by a
'semicolon (;), a colon (:), or a carriage return (RETURN key).
Parameters of commands can be octal numbers, decimal numbers,
character strings, or single letters. In the following summary, pa-
rameters are coded as follows:

C1,C2,... represent octal numbers

D1,D2,... represent decimal numbers

S1,82,... represent character strings

L1,L2,... represent single letters
Logging In and Out '

LOGIN C1 S1 Request to login:

C1 = user’s account number
S1 = user’s password
LOGOUT Request to logout: processing and
console time are printed.

TIME C1 Request printout of processing time:
C1 = job number
Without C1, current job is assumed:
before logging in and without Cl1,
time-of-day is typed out; If C1 = job
0, time-of-day is printed.
Device Allocation
ASSIGN L1 Access device:
L1 = R for paper tape reader
P for paper tape punch
D for any DECtape unit
L for line printer



ASSIGN D C1

RELEASE L1

RELEASE D C1

File Handling
OPEN C1S1C2

CLOSE §1
' CREATE S1

RENAME C1 S1

REDUCE C1 D1
EXTEND C1 D1

PROTECT C1 C2

Access DECtape unit;
D = DECtape
C1 = device number

Release device:
L1 =R, P (see ASSIGN L1)

D = DECtape unit
C1 = DECtape number

Establish association between internal
file number and file:

C1 = internal file number

S1 = file name

C2 = account number

Close files:
S1 = list of internal file numbers

Create new file:
S1 = name of new file

Rename a file:
C1 = internal file number
S1 = new name of file

Reduce length of file:
C1 = internal file number
D1 = number of segments to be re-
moved from end of file

Extend length of file:-
C1 = internal file number
D1 = number of segments to be
added to end of file

. Protect a file:

C1 .= internal file number
C2 = new file protection mask
1 read protect against users
with different project
number



2 write protect against
users with different
project number

4 read protect against users
with same project
number

10 write protect against
users with same project
number

20 -write protect against
owner or the sum of any
combination

F C1 Print association between internal file
numbers and files:
C1 = internal file number

Control of User Programs
START C1 : Execute user program:
C1 = starting location
START Restart user program.
RESTART C1 Set program restart address.

DEPOSIT C1C2...Cn Store in core memory:
C1 = location
C2 = contents to be stored
Cn = location C1-+n—1
n < 10 decimal

EXAMINE C1 D1 List specified contents:
C1 = first location
D1 = number of location to be
listed D1 < 10 decimal

- Utility Commands
SAVE S1 Save core image:
SAVE C1 S1 C2 C1 = owner’s account number
SAVEC1 81 C2C3 S1 = name of file

SAVEC1S8S1C2C3C4 C2 = file address of first word to
be saved; if not specified, en-
tire 4K is saved
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C3 = core address of first word to
be saved; if not specified, en-
tire core is saved

C4 = core address of last word to

’ be saved; if not specified,
entire core is saved

LOAD C1 81 Load core image:
LOAD C1S81C2 - C1 = owner’s account number
ILLOAD C1 81 C2C3 S1 = name of file

LOADC1S1C2C3C4 . C2 =file address of first word to be
loaded; if not specified, entire
4K is loaded

C3 = core address of first word to
be loaded, if not specified,
entire core is loaded

C4 = core address of last word to
be loaded; if not specified,
entire core is loaded

R S1 Run system file:
' S1 = name of file
RUN S1 Run user file:
S1 = name of file

RUN C1 S1 Run user file:
' C1 = owner’s account number
~ S1 = name of file ‘

S ' Stop execution.

WHERE Print contents of location counter, ac-
cumulator, link, and switch register.

USER Print number of the job and devices
owned. E
USER C1 Print device numbers: .

C1 = user’s account number
SWITCH C1 Set switch register:

C1 = word to be set
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BREAK C1

DUPLEX
UNDUPLEX
TALK C1 S1

Set keyboard break mask:
C1 = new mask

Echo typed characters on printer.
Ignore previous DUPLEX command.

Send a message to console Cl1:
C1 = destination console
S1 = message






eclutest
user's guide

INTRODUCTION

EduTest is a system for grading and analyzing test responses.
The EduTest system is designed to run on a minimum configura-
tion of EduSystem 30 or EduSystem 40. EduTest offers two bene-
fits to teachers:

1. Less work in grading tests and analyzing results.
2. Increased information on student performance, question
difficulty, and class response patterns.

TEACHER’S GUIDE
Test Characteristics

Any teacher-made multiple choice test can be scored, analyzed,
and graded with EduTest. The program handles a maximum of
100 questions with a choice of five answers labeled A through E.
Tests in excess of 25 questions are subdivided into parts of 25
questions each.

A, B, C, D, and E are the available choices for each answer.
The types of questions may vary; True-False questions (answers
A and B) and multiple choice questions (using A through E an-
swers) may be intermixed.

EduTest Output

The EduTest System produces a variety of output reports help-
ful in analyzing test results and evaluating a test and its answers.
The standard statistical measures of mean, median, and standard
deviation are automatically calculated and a score distribution
graph printed. A student response matrix indicating each student’s
response to each question is produced as well as item and ques-
tion analyses which can be used to evaluate the validity of the
questions and the available answers.
- EduTest allows a teacher to weight questions so that a correct
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response to some questions is worth more than correct responses
for others. One simple method of weighting is to give each “aver-
age” question a weight of 1, then a weight of 2 means a question
is worth twice the points of an average question. EduTest permits
a user to weight questions with any value and automatically cal-
culates the ratio to a scale of 100. |

At user option EduTest also allows grade spec1ﬁcat10n accord-
ing to numeric value and displays the resulting grade distribution.
Grade assignment may be redone until the desired distribution
curve is achieved. At the conclusion of the run, EduTest prints
a list of students by grade achieved.

Teacher Responsibilities -

The teacher writes a test of no more than 100 questions. Be-
cause a maximum of 25 responses can be recorded on a single
answer card, a test in excess of 25 questions, must be divided
into parts, i.e. a maximum of four parts. Each part except the last .
must contain 25 questions, e.g., an 80 question test is numbered:

Part 1—Questions 1-25

Part 2—Questions 26-50
Part 3—Questions 51-75
Part 4—Questions 76-80

To use EduTest, the teacher must also assign a unique two
digit student number to each member of the class. Student num-
ber 00 is reserved for the teacher and is used to identify the key
cards containing the correct answers.

Key Card Preparation
Key cards are prepared to input the correct answers to EduTest.
To prepare key cards for EduTest:

1. Leave the first Student Number columns blank. .

2. Mark the part number corresponding to that part of the
test for which the key is prepared.

3. In the second Student Number columns:
® Place a mark through the EN in the word STUDENT.
e Mark the 6 directly below this EN.,
® Mark the 9 in the next column.

4. Mark the correct answers with a firm vertical mark W_ithin
the appropriate box.
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5. Repeat steps 1 ’through 4 for the remaining parts of the
test.

The following is a correctly marked key card for Part 1.

:;:g gg digital

'ﬁ% [f] EDUSYSTEM TEST SCORING ANSWER CARD

[j@ears (1] Z). |IZ2) BE
FECrarz (22 WK [0 WS
[3) (]| ] paar s 3] ] DICjd E[ﬂg N
FplOrmrs G104 HOEE CEOEMH,
Blg alg RER FEEs
Roi0 BEEl (EEHE
jold] ola [ |
H(Cio [l [ |

IEIEI 11 @Iml I | 'I‘I UIEIS.'I-I?FI |

Student Answer Cards

Each student answer card may contain a maximum of 25 test
question answers. Cards must be marked in accordance with the
following rules:

1. Use a Number 2 pencil
2. Write name and class information on the right end of
the card—STAY BELOW THE QUESTION 25 LINE

RIGHT WRONG
= FEEEERE 3 [ HEEEEE 3
S EEEDRE 3 © FEEREEE N
EEEEEE O —* FEEEED O

EEEEEE HE) (5 =1 (5

NAME

NAME _J | Foonan i § -

INSTRUCTOR INSTRUCTOR . g! _
A "

course ALGEBRA 2A owe M= course ALGETBR

3. To mark a box—make a firm vertical mark within the

box.
RIGHT WRONG
Pi DEEEE m njelnjols
A ANEEE EEEHM
g DRE@E C
OF EEREE DE EEPEE

4. Mark Student Number in both Student Number columns.
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5. Mark the .appropriate part numbérbox accordmg to

7.
8.

- which part of the test is being answered:

Questions 1-25 Part 1
Questions 26-50  Part 2
Questions 51-75  Part 3
Questions 76-100 - Part4

Answering the test:

e Cross out all unanswered questlons by marking the

corresponding boxes.,

NOTE .

EduTest reads.the answer. cards;in blocks
of five questions. This technique necessitates -
crossing out any “left over”. questions in a
block. Giving an 18 question test means that
the fourth block of answers (questions 16,
17, 18, 19, and 20) is marked only through
question 18. Students must be instructed
to cross out questions 19 and 20.

e Mark only ONE answer for each question.

e FErase completely to change the answer.

e Recheck the answer card to make certain that no col-
umn contains two marks.

Repeat the above procedure for each part of the test.

Make no stray marks or doodling on the card.

A correctly marked card for an 18 question test. is illustrated

below:

gl

=

=

5

5

]

=

=
EE 6 =

MARI
JILILIIIIILJL

digital
EDUSYSTEM TES'I' SCORING ANSWER CARD

-lg_"_
courst ALG EAR A 2A oare /=

ol




OPERATING INSTRUCTIONS
Storing EduTest

The ‘EduTest programs -must be permanently stored on your
EduSystem disc or DECtape before the EduTest System can be
run.

The following procedure stores the programs for use and must
be performed only once for each EduSystem. '

1. Load EduSystem 30 according to the instructions in
Chapter 7 for EduSystem 30 or Chapter 8 for EduSystem
40.

2. Type: NEW

NEW FILE NAME—EDTEST

3. EduSystem 30 responds with READY.

Read EDTEST paper tape from the reader by typing
TAPE. '

4., When reading is complete TTY responds with READY.

Type: PRI
Passford (password does not echo)

5. Type: SAVE

(EDTEST  will be permanently stored on disc or DEC-

tape).
6. Repeat steps 2 through 5 for each of the following pro-
grams:
EDTST2
EDTST3
EDTST4
EDTSTS5
EDTST6
7. Continue with the instructions in the section on Operating
EduTest.

Preparing. EduTest Input

Three control cards are required to run- EduTest. These cards.
contain the marks for OLD EDTEST, LIST, and RUN:

The OLD EDTEST control card is placed before.the student
answer cards; the answer cards are followed by the key cards, and
the LIST and RUN control cards. The student answer cards may
be in any sequence, i.e., they need not be in order by student
number.
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1. A card marked OLD EDTEST.
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2. A card;mar'ked LIST.
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3. A card marked RUN.
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NE L AARAAARAARNEENRARANRENNNNANEEnNDNE
IoiD S DIOICHD o U RiDioy-
BREE -0 E DI 4 [OJE! F) ) ) ) D
@@awumm@@@m@mmmmmmmmmmmmm R ERERREE
olojo 528 OlOoIl] 06 EPRD AEANAANNNEE o
BEEE ARRA ofaf o 1 ;™% Claeh Rk
mwmmmm@mmmmmm@mmmm@ 6 ARAARAAEREE ¢
L NANAARENEEHE 2
..... AAARRAAAAEM 2
P ) 3 P P 2
9]30] 31 _ 35]36]37|38]39

D-6



" Arrange the control cards in the following order.

/ YOUR KEY CARDS

RUN

/ LIST

V4
V an—

. L
/ STUDENT ANSWER CARDS

/ OLD EDTEST

Operating EduTest _
" If the computer is not currently reading cards, do the following:

1.

&

Nonkw

8.

Place a blank card at the front of the desk of control

cards, and place the answer cards and key cards deck in
the card reader:

® Face down

® Top edges toward the front

Turn the reader on and press the READY (or START)
button.

Turn the switch on the console Teletype to LINE.

Hold down the CTRL key and strike C.

Strike the RETURN key.

Type SCRATCH and strike the RETURN key.

The Teletype should respond with READY. (If not, re-
peat steps 3 through 6.)

Type BATCH and strike the RETURN key.

.After the computer reads the deck of cards, it prints:

OLD EDTEST, and then
LIST



The computer-then prints listing of the key:cards and the stu-
dent answer cards. (The program considers such input cards as
data.) After all the DATA statements have been printed - (State-
ment #292 in the sample on page 16 is the last one), .type
- CTRL/C.

The computer types:

RUN

after reading the last control cards.

Console Messages and Responses . |
If EduTest detected errors or .inconsistencies in the input data,
error messages are printed as shown in Table D-1.

Modifying EduTest .

As delivered, EduTest is dimensioned for 50 questions and
35 students. Using: EduTest for more students and fewer ques-
tions . requires . that - the: user redimension EDTST2, EDTSTS3,
EDTST4 and EDTSTS. The DIM statement in each of these pro-
grams is line 140.

To redimension EduTest type your entry in Entry column, Edu-
Test in Response column: -

Entry Response

OLD OLD FILE NAME

EDTST2 ' READY

LISTNH140 140 DIM K(50),N(36),R(5),V(50)
SAVE CTRL/C

Retype line 140 with the new subscripts, noting that N must be .
dimensioned 1 greater than the number of students, and save the
~ redimensioned version. Repeat-with EDTST3,etc. :

Letting Q=# questions; and S=#" students, the subscripted
variables are:

EDTST2: K(Q),N(S+1),R(5),V(Q)

EDTST3: C(S),K(Q),R(5),T(S),V(Q) .
EDTST4: K(Q),A(25,6) - |
EDTSTS: E(Q),F(20),K(Q),T(S),V(Q)
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Errors: SS Redimensioning not accomplished ;
GS,SP  Not enough room—use smaller groups of students
~ or delete the V routines.
EduSystem-30 utilizes only 4K words of core memory. This
restricted program area limits EduTest to the following mixes of
questions and students:

25 questions x 50-+students
50 questions x 35 students
75 questions X less than 10 students

More space may be obtained by deleting the non-equal weighting.
routine, V (I} in all programs. o
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Table D-1. EduTest Error Messages

Message

Explanation

Reply/ Action

HOW MANY QUESTIONS IN

THE TEST?

HOW MANY STUDENTS TOOK
THE TEST?

KEY CARD X HAS BAD ID
(where X is test part number)

BAD MARKS ON KEY CARD X
(where X is test part number)

STUDENT NUMBER X HAS
MISMATCHED 1.D. ON CARD
Y (where X is student number and
Y is test part number).

Kev card for Part X is incorrectly
coded in second student number
zone or key cards not in sequence
at end of deck.

Key card for part X has at least
one blank column where question
answer is required.

In a test requiring Y or more an-
swer cards, student number X has
not submitted enough answer cards
or has incorrectly marked his stu-
dent number on an answer card.

Type total number of questions in
test (e.g. 25, 80); strike RETURN
key.

Type number of students; strike
RETURN key.

Correct card or sequence and re-
start from Step 1, Operating Edu-
Test.

Correct card and restart from Step
1, Operating EduTest.

Answer N to the SHALL WE GO
ON question. Locate student X’s
Part Y card and correct his mark-
ing of the second number zone or
make up a Part Y card with stu-
dent number and add it to the deck.
(EduTest scores zero for that
part). Restart at Step 1, Operating
EduTest.
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Message

Explanation

"Reply/ Action

STUDENT NUMBER X HAS IN-
SUFFICIENT MARKS ON CARD
Y.

NOT ENOUGH STUDENTS
HERE—THERE ARE X STU-
DENTS. (Where X is total number
of input students).

TOO MANY CARDS FOR X
STUDENTS. (Where X is total
number of input students).

END OF CARD CHECK—
SHALL WE GO ON (Y OR N)?

Student number X has not marked
all columns on card Y. Examine
data output of student number X
for blanks.

A warning message. Number of
students actually processed is
smaller than number entered from
console at start of run,

Too many student answer cards for
number of students specified.

Answer N to SHALL WE GO ON
question. Find answer card. If stu-
dent did not answer questions,
cross out corresponding question
number box. If the column is
marked, darken the mark with a
pencil. Restart at Step 1, Operat-
ing EduTest.

If no students have been omitted,
Answer Y to SHALL WE GO ON
question. If students were omitted;
find cards and restart at Step 1,
Operating EduTest.

Restart at Step 1, Operating Edu-
Test and input correct number of
students being processed.

If you have not received any error
messages, answer Y. If you have
received MISMATCHED 1.D., IN-
SUFFICIENT MARKS or TOO
MANY CARDS messages, strike
N and restart at Step 1, Operating
EduTest after correcting cards in
error.
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Message

Explanation

' Reply/ Action

ARE THE QUESTIONS EQUAL-

LY WEIGHTED (Y OR N)?

DO YOU WISH TO SPECIFY
GRADES (Y OR N)?

DO YOU WISH TO RESPECIFY
GRADES (Y OR N)?

- N—terminate EduTest run. "

" Y—If questions are of equal value

‘e.g., 5 points for each of 20 ques-
- tiohs. N—if you want to weight
~ questions. Specify weight factor

after each question number. "

© Y=—to specify cut-off levels for
. grades A to D. Type in numeric

value for each grade level.

S

Y-=to ‘enter new values for each
grade level. _
N—terminate run. List of students

. organized by grade is typed.




- EDUTEST PROGRAMS
The EduTest system is comprised of six programs:

NAME FUNCTION

EDTEST - Reads answer cards and writes data onto
disk or DECtape.

EDTST2 . Checks answer cards for inconsistent I.D.
numbers, missing marks, etc.

- EDTST3 - Produces the Student Response Matrix.
EDTST4  Produces the Item Analysis. |
EDTSTS Produces the Question Analysis and Dis-

tribution of Scores.
EDTST6 - Calculates the Statistical Measures, and

Produces Grading, if desired.

All - programs make extensive use of multiple statements per
line. The ' separator between statements on the same line is
SHIFT /L which prints -as \ on the teletype, and is shown as O
on the sample listing. The following pages contain a listing of the
BASIC programs that make up EduTest. Comments are limited
to describing the function of sets of code.

Sample Output

.The following copy is produced by the LLIST card. Lines 1 and
2 are the key cards, lines 101 and 102 are student number 10’s cards
for parts 1 and 2, etc. Note that the second student number in
each line appears as DATA, and that Edu-30 BASIC, interprets
the marks as:

Question unanswered (crossed out) —
Answers:

moOw»
AN B W N

Blank — no mark

Note also that each block of five questions is read as one five digit
number.
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EDTEST EDU BASIC

! DATA -9,44326,22425,53524,52262,43342

2 DATA -9,23456,54323,45654.,32345,65432 .
131 DATA 14,44322,22324,53523,42262,43452
192 DATA 18,23356,54333,45654,32245, 65432
11! DATA 11,44326,22424,53524,52242,43242
112 DATA 11,23456,54422,45654,32345,66432
12! DATA 12,44325,22425,53523,52264,43342
122 DATA 12,23466,53322,45634,32345,66433
2373@ REM “EDTEST' FIRST PROGRAM IN EDUTEST
2040 DIM N(554) . . ’
2341 FOR 1=1 TO SS5A\READ NC(IJX\IF N(I)==2 THEN12ﬂ42\NEXT'I
2842 FOR J=1 TO I-1\WRITE N(J)\NEKT J ’ '
2043 REQTORE\CHAIN “"EDTST2"

2845 DATA ‘l)'lo“lt‘l:f')-l:‘e

2346 END.

EDTEST EDU BASIC

HOW MANY QUESTIONS IN THE TEST?54
HOW MANY STUDENTS TUOK THE TEST?3
xnkkkkkkkkCHECKING ANSWER CARDS FOR MISSENTRIES.
END OF CARD CHECK - SHALL WE GO ON (Y OR NO?Y:

LI B N A RN A A A B S I I B R SRR B I B B R AR A I I B I 2 N OK R BN AN I R IR IR 2 A I B I B BN 2K B B BN 26 20 B BE B K AN 28 J

your responscs

ARE THE QUESTIONS EQUALLY WEIGHTED (Y UR N)?N
ENTER THE WEIGHT FACTUR FOR LACH QUESTION.

PART 1

QUESTION # 1 ?2 .
QUESTION # 2 2?2 :
QUESTION # 3 2?4
QUESTION # 4 74
QUESTION # 5 ?1.
QUESTION # 6 ?2
QUESTION # 7 ?1
QUESTION # & 7?2
QUESTION # 9 ?2
QUESTION # 14 7?1
QUESTION ¢ 11 ?3
QUESTION # 12 ?3
QUESTION # 13 71
QUESTION # 14 23
QUESTION # 15 ?1



QUESTION
QUESTION
QUESTION
QUESTION
QUESTION
QUESTION
QUESTION
QUESTION
QAUESTION
QUESTION

PART 2
QUESTION
QUEST 10N
QUEST 10N
QUESTION
QUEST ION
" QUESTION
QUESTION
QUEST 1ON
QUEST ION
QUESTION
QUEST 1ON
QUEST ION
QUESTION
QUEST 10N
QUESTION
QUESTION
QUESTION
AUEST ION
QUESTION
QUEST ION
"QUEST 10N
QUESTION
QUEST ION
QUEST ION
QUESTION

R AR R TR

ST T ST T S E S R E T RS E R R R RS RS EE R R

'O&QO\U;J}U\\)-—

16
17
18
19
20
21
22
23
24
25

1
?2
24
71
?3
72
72

71

71
2?1

74
73
24
2?2
22
22
72
2?3
74
72
73
2?3
?1
?1
?3
?23
?74
72
72
72
2?2
23
?4
22
21
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STUDENT RESPONSE MATRIX
cecseoeessCORRECT RESPONSES ARE INDICATED BY -
eeseeceeses INCORRECT RESPONSES ARE LISTED
eseesscssA NO-RESPONSE 1S INDICATED BY *

PART |

STUDENT . QUEST ION : NUMBER CUM %
NIMBER L . NUMBER RIGHT  GRADE

@A ABB666 111111 1111222222
1234567898 123456717890612345

19 ----A--B-C=-<-=-BC=--~-=---CD-=- 18 36.8
1 - .o e e .o -C-~-=~===--C--=-a-- 22 41.2
12 A e e D=2 <“2B=-==2(C==---+- 22 39.5

KEY CCBAEAACADDBDACDAAEACBBTCA



L1-d

PART 2

STUDENT QUEST 10N NUMBER

WMBER NUMBER RIGHT
P @ao60088831111111111222222
12345678908 123456789d412345°5

18 - e Be=-===Be=-=======2f4u@n====== 22

11 - - - - - - - C-A=====-===o=2w=«=-E==-- 22

12 -«-«-E=-=B=-=-A-=--B==-====-E=--B 19

KEY ABCDEDCBABCDEDCBABCDETDTCBA

LI B BN B B BE B R B NE IR R R B BN R N BN BN NN B N RN R B B N RE A B BN R BN BN BN K BN RE BN AR N RN AN IR B AL BN BE AR AR BB L A N

CUM %
GRADE

84.2

93 .4

86



ITEM ANALYSIS

ssoecessess s NUMBERS SHOWN ARE TO THE NEAREST PERCENT-
eesseeeee s CORRECT CHOICES ARE INDICATED BY x*x '

. PART 1

QUESTION ANSWER ANSWER ANSWER ANSWER ANSWER NO

NUMBER ACX) B(%) c(%) D(%) E(%) RESPONSE
1 a @ - 100 * ] ) a
2 0] "] 180 =* ] "] ("]
3 ] 180 * "] ] "] (")
4 160 * ) ") ] a ]
5 33 73 ] 33 33 * ']
6 1806 »= "] ] a 7] )
7 100 x ] a ] ] a
8 a 33 67 * @ e )
9 188 = g ] "] 0] a
10 ] '] 67 33 x* 7] ]
11 /] ] a 188 x ] ]
12 ] 100 * a a ("] ]
13 a ] ] 100 = 6 9
14 199 = )] a /] a N
15 ] 67 33 =* @ "] a
16 '] ) 33 67 % a 2
17 106 = "] 7] ] @ ]
18 180 * @ ] "] ] ]
19 a ] 33 a 67 * /]
20 67 * "] 33 A A ]
21 a 2 190 =* a @ ]
22 ) 100 x* ] ] "] ]
23 33 33 x 33 ) a a
24 . a 67 * 33 ] a
25 100 * a a ] 7] a
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: PART 2
QUESTION ANSWER ANSWER ANSWER ANSWER ANSWER NO

NUMBER A(Z) B(%) cz)> D(R) E(%Z) RESPONSE
H 180 * ] a ] ] 9
2 A 180 x 7] (7] 2] ]
3 a 33 67 % a ] a
4 2 A é 67 % 33 a
5 1 a (4] ] 104 = a
6 ] a a 180 = 7] ]
7 %] 33 67 = @ Y] a
8 a 67 x 33 ] %] 2
9 67 = 33 a ] ] 2
10 67 33 =% ] ] A ]
i1 a a 160 = a A 7]
i2 ] a a 100 = /] /]
13 @ @ a a 180 * ]
4 a 33 ] 67 = ] U]
15 a ] 100 = A 3 U]
16 ] 168 = a A ] A
17 14 = a @ %] ] ]
18 33 67 x (] A 1] A
19 A a 106 = a ] a
20 a a a 14 * 1] ]
21 ] a U] ] 100 = a
22 ] a ] 33 x 67 A
23 A ] 138 =% a A ]
24 8 100 = a ] a ]
25 67 = 33 a a3 a a

* 9 0 0606060606 0066605000 000005 00 0P S S0 00600 SN OESSNL SN SNSEsSSRNse

D-19



AUESTION  ANALYSIS

QUESTION '~ VALUE PERCENT TIMES MI1S S ED

PART | CORRECT
1 1+75 130 2 1
2 1.75 140 A 1
3 3.51 140 3 1
5 .88 33.3 2  IXX
6 1.75 150 A {
7 .68 109 3 1
8 1.75 6647 1 Ix
9 1.75 133 a 1 /
:? 2823 ?3‘53 z‘; ixx Note the actual decimal
12 2.63 180 a 1 value assigned to each
13 .88 109 @ 1  response as a result
i 2.03 104 a1 of the individualized
16 iy 66 .7 1 Ix weighting factors.
17 1.75 186 3 I
18 3.51 100 @ 1
20 2.63 6647 1 IX
21 1.75 100 a 1
22 1.75 190 ¥ 1
23 .88 33.3 2 IXX
24 .88 66.7 1 IX
25 .88 180 w1
PART 2 CORRECT
1 3.51 104 a1
2 2.63 100 @ 1
3 3+51 66.7 1 1X
4 1.75  66.7 1 IX
5 1.75 1080 - a I
6 1.75 190 A I
7 1.75  66.7 1 IX
8 2.63 66.7 1 IX
9 3.51  66.7 1 Ix
10 1.75 33.3 2 Ixx
1 . 2.63 109 g 1 This chart gives you
12 2.3 149 1 the quickest look at
13 .88 140 o 1 )
14 L 88 6647 1 1x What 'the most difficult
15 2.63 1049 ] 1 questions were.
16 2.63 140 3 1
17 3.51 136 g 1
18 1.75 6647 1 1X
19 1.75 100 9 1
20 1.75 100 w1
21 1.75 130 7 1
22 2.63  33.3 2  IXX
23 3.51 180 a 1
24 1.75 100 2 I
25 .88 66.7 1 IX

® 2 9 4 ¢ 000806000 0000000 LOOEPNOEL NI PGS EPTEOE SN EOSNe O
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DISTRIBUTION OF SCORES

RANGE NUMBER
199
95 TO 99.99
93 TO 94.99
85 TO 89.99
86 TO 84.99
75 TO 79.99
78 TO 74.99
65 TO 69.99
604 TO 64.99
55 TO 59.99
53 TO 54.99
45 TO 49.99
43 TO 44.99
35 TO 39.99
38 TO 34.99
25 TO 29.99
20 TO 24.99
15 TO 19.99
14 TO 14.99
5 TO 9.99
@ TO 4.99

@ 6 0 065 500 OO OSSP UG L E SO SN OB LD P OO ND OSSN e e PEtASSERS

STATISTICAL MEASURES

— bt et bt et bt
XXX

S RSSO~ —-=-O
Tt bt bt bt bt Bt bt bt et et et pt Bed et

b

eesessces+THE MEAN (AVERAGE) SCORE IS 86.8419
eseeseeeesTHE MEDIAN (MIDDLE) SCORE IS 85.965
esseesseesTHE STANDARD DEVIATION IS 2.58237

® 0 5.0 00 600 0800 N eI ST AN s NS0 s DA TE OGNS OO NN e R0

DO YOU WISH TO SPECIFY GRADES (Y OR N)>?Y

A FOR THOSE SCORES EQUAL TO OR GREATER THAN?95

B FOR REMAINING SCORES EQUAL TO OR GREATER THAN?8&5:
C FOR REMAINING SCORES EQUAL TO OR GREATER THAN?75
D FOR REMAINING SCORES EQUAL TO OR GREATER THAN?# -

GRADE NUMBER-
A A 1
B : 2 IXX
T C 1 IX
D ? I
F ? 1
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DO YOU WISH TO RESPECIFY THE GRADES (Y OR N)?Y

A FOR THOSE SCORES EQUAL TO OR GREATER THAN?85.965
B FOR REMAINING SCORES EQUAL TO OR GREATER THAN? 8@
C FOR REMAINING SCORES EQUAL TO OR GREATER THAN? 6@
D FOR REMAINING SCORES EQUAL TO OR GREATER THAN? 30

GRADE NUMBER
A i IX
B 2 1XX
c | 2 | I
D @ 1
F 2 I

DO YOU WISH TO RESPECIFY THE GRADES (Y OR N)?N
A GRADES ARE:

STUDENT # 11

B GRADES ARE:

STUDENT # 10

STUDENT # 12

C GRADES ARE:

D GRADES ARE:

F GRADES ARE:

THIS 1S THE END OF THE EDUTEST RUN.
THANK YOU.
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EDTEST

The key cards and the student answer cards are imbedded in
EDTEST as a mass of data statements. EDTEST is just the barest
of programs necessary to read and write this data onto the disk
(DECtape) and CHAIN to the next program, EDTST2. This
technique allows EDTST2 to have much more ‘working’ program
‘and to pull in data as it is required.

The 4K version of EduSystem-30 allows either 6,000 char-
acters of program and no variables, 600 variables and no pro-
gram, or some trade-off in between. _

This version of EduTest allows you approximately:

2020 REM "EDTEST" FIRSY PROGRAM IN EDUTEST

2012 REM COPYRIGHWT 1972 DIGITAL EQUIPMENT CORPORATION
2022 REM MAYNARD, MASSACHUSETTS

203 REM EDUSYSTEMS 30 AND 42

2p4p DIM N(550)

2041 FOR Is1 TO SSONREAD N(CIINIF N(1)m=2 THEN 2Q@42\NEXT I
end2 FOR Jsl TO I=t\WRITE N(J)\NEXT J

2043 RESTORENCHAIN "EDTST2"

2045 DATA =) ,=i,s]l,™],w],=1,=2

2p46e END

25 questions X 50+ students
50 questions x 35 students
75 questions x less than 10 students.

The quickest way to significantly expand these limits is to delete
the Unequal Weighting Option of EDTST2 and all handling of
V(1) thereafter. If done, 100/Q is the value of each question.
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EDSTS2

100
110
120
130
140
150
169

170
180

190
200
210
220
230
240
250
260
270

280

290
300
310
320
330
340
350
360
370

REM "EDTST2" SECOND PROGRAM IN EDUTEST

REM COPYRIGHT 1972 DIGITAL EGUIPMENT CORPORATION
REM MAYNARD, MASSACHUSETTS

REM EDUSYSTEMS 3@ AND .42

DIM K(S0),N(36)/,R(5),V(5Q)

PRINT "HOW MANY nuesr:o~s IN THE TEST")

INPUT @

CRINT((Qel)/25)+1

FOR I=1 'TD C

READ NA\IF Ns=9 THEN 200\PRINT "KEY CARD"JIJ"HAS ,BAD I,D,"\STOP
READ B1,B2,8B%,84, BS\NEXT I\RESTORE

FOR I={ TO C\RElD N -

FOR Jai TO S\READ B\GOSUB 10200

FOR Ksl TO S\K((I=1)%25¢(Jei)xS+¢K)sR(K)

IF (I=1)#25+(Jel)wS5+KsQ THEN 270

IF R(K)>®y THEN 26@\PRINY “BAD MARKS ON KEY CARD")I\STOP

NEXT KANEXT J\NEXT'1I h

FOR I=sINT((QG=1)/5)+2 TO SaxC\READ B\NEXT 1
PRINT "HOW MANY STUDENTS TOOK THE TEST";.
INPUT §

PRINT "**tiittt*tCHECKING ANSWER CARDS FOR MISSENTRIES.
ClINT((Qal)/25)*1

FOR Is1 TO $©

Ze0\M=0

READ N(I) : .

IF N(I)>=1 THEN 380

PRINT "NDT ENOUGH STUDENTS HERE = THERE -ARE"jI= 1)"STUDENTS"
SlI-I\GG TO 600

i

Q=4 students
C=# cards/student

This set of code
checks the key cards

. for blanks and sets

K (1) to the correct

" key.

S=4# students

Z=# marks counted,

M=4# missing marks
end of file?
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380
390
4po
410
420
430
460

450

460
470
480
49@
see
510
520
530
s4a¢
550
S60
sT0
=11
590
600
6102
620
€3¢
64
650
660
670
680
69@

Jui

FOR Kx=1 YO S
READ B ,

GOSUB 1@0Q

NEXT Kk

IF Z>sQ THEN 560
GOSUB 960

FOR Js2 70 C
READ N2

IF N2aN(1) THEN So0@
PRINT "xwwxwawxswSTUDENT NUMBER™IN(CI)YI" HAS MISMATCHED I.D."t

PRINT " ON CARD"}J
FOR k=1 10 S

READ B\GOSUB 1000
NEXT K

IF Z>=Q THEN 560
6OSUB 960

NEXT J

NEXT 1

READ N

'IF Nse]l THEN 6020
PRINT "TOO MANY CARDS FOR"pSJ“STUDENTS"

Read a 5 digit answer

block.

This loop is entered
only when each student
entess more than 1 card
(>25 questions).

This set of code con-
tinues to check for
missing marks, and
also matches the 1.D.
numbers of cards 2, 3,
etc. against the stu-
dent’s first card.

PRINT "END OF CARD CHECK = SHALL WE GO ON (Y OR N)T"ININPUT SA\PRINT

IF Azsy YHEN 620\IF A<>»gN THEN 6Q0\STOP
FOR I=i TO 6S\PRINT ","J\NEXT I\PRINT

PRINT
PRINT

PRINT\PRINT "ARE THE QUESTIONS EQUALLY WEIGHTED (Y OR N)7?")

INPUT SAANPRINT

IF AsgY THEN B840O\IF A<>¥N THEN 650
PRINT "ENTER THE WEIGHT FACTOR FQR EACH QUESTION,"

FOR Isj 7O C¢

This is the code which
allows unequal weight-
ing and generates V;,
the decimal value of
each question.
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700
710
720
130
740
750
760
770
7802
790
B0
810

- 820

83e
840
850
860
are
8802
890
9ra

91
920
93@
940
950
960
970
980
990

PRINT

PRINT "PaRT";1 -

FOR Js1 Y0 oS

PRINT "QUESTIUN #"3J)

D3(I=1)#25+J

INPUT V(D)

TaTev (D)

IF D3Q THEN 800

NEXT J

NEXT 1

FOR I=1 TO O

V(I)sv(I)~1QQ/Y

NEXT I

GO TD 870

FOR I={ TO0 Q

V(Il)=108/Q

NEXT 1

PRINT

PRINT

RESTORENFOR Izé6*Cx(S+1)¢6 TO 1 STEP «3\FOR Js! 7O I/3
READ B1,B2,B3\NEXT J\WRITE B81,B2,83\RESTORE\NEXT I\WRITE C,0,$
FOR Is1 TO 6%Cw(S+1)+6\READ B\NEXT INFOR Isf TO Q\WRITE K{(I)\NEXT I

FOR I=i TO Q\WRITE V(IJ\NEXT INFOR Iwl TO S\WRITE N{IJ\NEXT I

PRINT

RESTOKRE ‘

CHAIN "EDTST3" , |

IF Z+Mu25&J THEN 999 Subroutine to match’
PRINT "wwxwunkwnxSTUDENT NUMBER"!N(I)I" HAS INSUFFICIENT ") total marks against
PRINT “MARKS ON CARD“’J\M'M¢2S'J.Z questiOHS.

RETURN
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1200

iole

1020
1030
tnae
1050
1060
1070
1086

R(Q) =0 ‘ This subroutine takes

FOR x=1. 70 S the 5 digit answer block
g:s;ﬂéz;t;iig‘gg-:;) and breaks it into five
. l / " - ' i t : R-)
IF R(X)s@ THEN 1070 Si{?falr{itzncgglls R, Ry,
:Ei; 1 X It also checks for a
RETURN : zero digit (no mark)
END ' and increments Z for

each good mark,

Lines 890 and 900 shift the entire data file up 3 spaces, and
insert C, Q and S at the front. Lines 910 and 920 write the new
data at the end of the data file.

If V; routines are deleted to gain space, each routine which
reads the data file must be changed to reflect the absence in
EduTest 2, 3, 4, and 5.
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EDTST3

ive
116
120
130
140
152
166
17@
180
19p

- 200

21e
een
230

24P
- 250

260
2710
FEY
290
399
310
370
330
340
350
360
370

REM "EDTSTI" THIRD PROGRAM IN EDUTEST

REM.COPYRIGHT 1972 DIGITAL EGUIPMENT CORPORATION

REM MAYNARD, MASSACHUSETTS

REM EDUSYSTEMS 3@ AND 40

DIM C(35),K(SQY,R(S),T(35),v(S0)

FOR 121 TO 6S\PRINT "_"p\NEXT J\PRINT

RE‘DC(Q;S ' .

FOR Iz TO 6+#Cx(S«1)+6\READ BANEXT I Dummy read to the
FOR Ts1 TO Q\READ K(I)\NEXT INFOR Is{ TO Q\READ V(I)J\NEXT I teacher’s key.
RESTORENFOR I3f TO 6%Ce3\READ BANEXT I -
PRINT\PRINT

PRINT
PRINT
PRINT
PRINT
PRINT

PRINT
PRINT
PRINT
PRINT

FOR J=x1 TO 2S\PRINT CHRS(INT(J/1@)+48)" "J\NEXT J : : Pﬂnw}
PRINT\PRINT TaB{(8)7 '

"CUM X"\PRINT "NUMBER®ITAB(26)7"NUMBER")TAB(S8)J"RIGHT")

TAB(20) 7 "STUDENT RESPONSE MATRIX"

" eseanssas CORRECT RESPONSES, ARE INOICATED BY ="
"eaesnssens INCORRECT RESPONSES ARE LISTED"
"esssesssseh NO=RESPONSE IS INDICATED BY #"

FOR Is1 TO C
PRINT

TAB(Z&):"PART"II

"STUDENT"] TAB (25) 1 "QUESTION FTAB(58) J "NUMBER™ | TAB (66) J
TAB(66) § "GRADEP\PRINT TAB(8)] 000 2
123°°°°5

FOR J=t TO 2S\PRINT CHRS(J=INT(J/10@)%1D+48)}3" "JI\NEXT J

PRINT
PRINT

FOR Js1 TO 8



6c-d

380
390
400
410
42e
430
440
4se
4l
4760
482
492
S5g@
51
Sen
S30
Sum
S5
5585
Se?
ST®
580
59p
6006
610
hor
630
6ad
650
660
672
680

c(J)sp

READ N

PRINT Nj;TAB(T7);

FOR K=1 Y0 S

READ &

GOSUB 792

FOR L=1 TO §

DE(I=1)wdS«+ (K= 1)-5¢L

IF R{L)eK(D) VHEN 499

IF R(L)=1 THEN 4B8Q\PRINT " "JCHRS(R(L)*63)?I\GO TO Si@
PRINT " »"3;\G0 TO 510

PRINT LA LY ]

C(JJlC(JJ*i\T(JJ:T(J)*V{D)

IF D=ty THEN S30

NEXT LANEXT K

FOR MzK+1 TO D\READ BANEXT M

T‘INT(T(JJ*IG* S)/10
NSINT(LOG(L(J)+e5)/LOG(10))+1\PSINT(LOG(T*, SJ/LUGCIO))#l
IF C(J)«<>@ THEN S60\N=sN+1\PuPe]

PRINT TAB(61=N)FC(J)ITAB(OB=P)ITY

FOR Ms2 TO C -

READ N,B1,B2,B3,B4,B5

IF N<>=1 THEN 610

IF IsC THEN 720

NEXT M

NEXT J

RESTOREANFOR .Pa3{ TO 6#C+3\READ B\NEXT P

FOR M=y TO

READ N,BI;BE,BSaBﬂ,BS

NEXT M

PRINT YKEY":TAB(8)? ‘
FOR J31 TO 25\L®(I=])»2%5+J\PRINT CHRS(K(L)*63)3" ¥}

This set of code prints
the student response
matrix.

How many digits?

Dummy read to the
next student’s card.

Rewind the data file
and get ready for the
next part.
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690
Tve
71€

T2
730
740
750
760
77@
T8¢
780
8pu
ale
820
83
Ru@

850

IF LeG THEN 7U@\NEXT J\PRINT
NEXT 1

GO TO 740

PRINT "KEY")TAB(8)} : _

FOR Js(I=1)#%25+1 TO Q\PRINT ChRS(K(J)tbSJJ" ":\NEXT JA\PRINT
PRINT\PRINT : '
RESTORENFOR I®1 TO ex(*(S+1)+2%0+S+9\READ B\NEXT ]

FOR I=t TO S\WRITE T(IJ\NEXT I

RESTORE

CHAIN "EDTST4"

R(Q) =@

FOR xs{ TO §

BEReR (X=1)#1B" (bmX)

R{X)BINT(B/12"(S=Xx))

NEXT X

RETURN

END

Note that line 5.00 calculates each student’s score; If deleting.
the V; routines to gain room, replace the V(D) of hne 500 with
100/Q. . :

Dummny read to end
of file.
Write new data.
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EDTST4

1008 REM "EDTST4" FOURTH PROGRAM IN EDUTEST

119 REM COPYRIGHT 1972 DIGITAL EQUIPMENT CORPORATION

{20 REM MAYNARD, MASSACHUSETTS

130 REM EDUSYSTEMS 32 AND 49

1402 DIM K(SQ2),A(25,6)

1S2 FOR Isi TO 6S\PRINT ", U \NEXT INPRINTAPRINT\PRINTY

16@ READ C,Q,S8 ,

170 FOR Ia1 TO 6»Ca(S8S+1)+6\READ BANEXT 1

182 FOR Isi TO QG\READ K(I)\NEXT I\RESTORE

193 PRINT TAB(20)7"ITEM ANALYSIS"\PRINT

200 PRINT ", euanran NUMBERS SHOWN ARE TO THE NEAREST PERCENT"
212 PRINT "oevevensnoCORRECT CHOICES ARE INDICATED BY a¥

22@ FOR 131 TO C

230 FOR Jsl TO 2S5 .

240 FOR K=1 TO 6\A(J,K)S@\NEXT K Zero the counters.
252 NEXT J

26@ PRINTAPRINTAPRINTY TAB(26))"PART")]

270 PRINT "QUESTION")

280 FOR Jsl YO S\PRINT TAB(J*Y*S)I"ANSHER"!\NEXT J

292 PRINT TAB(4Q)7"ND®

300 PRINT "NUMBER"ITAB(LIZ)I"A(X)")TAB(20)I"B(X)"ITAB(2T)I"C(X) "}
310 PRINT TABUSAYI"DIX)Y"ITABCL1)I"ECX)"ITAB(U6) J"RESPONSEN

320 RESTORE\READ C,Q,8\FOR J=i 7O C\READ nN,Bi,B2,B3,B4,BS\NEXT J
332 FOR Jsi TO 1= 1\READ N,B1,B2,B3,B4, BS\NEXT J

342 FOR Jml TOD S\READ N This set of code counts
35S0 FOR Ksi 7O S the number of times
360 READ B\GOSUB 640 : each part of each

370 FPOR L=1 TO S\XslL+S#(K=i) question is chosen.
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L)

380 FOR M=1 YO S
390 IF R(L)<»Me1 THEN 4PQ\A(X,M)®mA(X,M)*+1\GO TO 410
4p0 NEXT M\A(X,6)%A(X,6)+1

410 IF 2S«(C=1)+X3Q THEN 450

42® NEXT L

430 NEXT K

442 GO TO 480

458 FOR Lsk+1l TO S\READ BA\NEXT L

462 FOR L={ TQ C=1\READ N,B}1,B2,B3,B4,BS5\NEXT L

472 NEXT J

482 FOR Js! TO 25 :

492 Xs2\PRINT J; . ‘ : Here these counts
502 FOR K=f TO 6\ZsINT(A(J,K)/S»1Q0+,5)\GOSUB 590 - are converted to
512 PRINT TAB((K+1)#7=D)JZI\IF Kué THEN S20\GOSUB 62B\NEXT K percentage points

522 IF K(25«(I~=1)+J)<2 THEN S30\PRINT\GO TO 540
S32 PRINT Ma'
542 IF. 25« (Ie=1)+J3Q THEN 580

and printed.

S50 NEXT J o

Se@® RESTORENFOR J=1 TO 6nxCe3I\READ BANEXT J

S7@ NEXT.I

580 PRINT\RESTORENCHAIN M"EDTSTS"

590 IF Z<>@ THEN ©Q0\Ds1\GO T0 610 L \ How many digits?
600 DSINT(LOG(Z)/L0G(10))+} Subroutine.

610 RETURN : - .

620 IF X<»K(25%x(I=1)+J) THEN 63Q\PRINT "xM) Is this the correct
630 X=X+{\RETURN answer?

640 R(@)=D ' Subroutine.
652 FOR Ys1l TOD § '



te-d

1.1
670
680
690
700

BsBeR(V=i)*18" (6wY)
RIY)Y®INT(B/107(S~Y))
NEXT Y

RETURN

END

The A(25,6) dimensioned in line 140 is used to count the
number of times each of the six possible marks (crossed out, A,
B, C, D, E) is chosen for each of the twenty five questions in
each part of the test. Line 500 is where the complete count is
converted to a percentage point prior to printing.
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EDTSTS

170
110
1e@
13¢
140
150
160
170
i8¢
190
epe

- a1e

2ee
230
240
250
260
e7e
el
290
Jve
310
Ien
33e
340
3se

REM
REM
REM

‘REM

DIM
FOR

"EDTSTS" FIFTH PROGRAM IN EDUTEST :
COPYRIGHT 1972 DIGITAL EQUIPMENT CORPORATION
MAYMNARD, MASSACHUSETTS '

EOUSYSTEMS 3@ AND 40
E(S0),F(P0)»K(50),T(35),V(52)

Is1 TO 6S\PRINT ", "J\NEXT I\PRINT

READ C,Q,S$

FOR
FOR
FOR
FOR
FOR

Is1 TO 6#lw(Se1)+6\READ B\NEXT I
I={ TO Q\READ K({I)J\NEXT I

Isl TO Q\READ V(IJ\NEXT I

Isy TO S\KEAD BANEXT I

Is{ TO S\KEAD T(I)\NEXT I\RESTORE

PRINT TAB(23)/i"GQUESTION ANALYSIS'\PRINT
PRINT "QUESTION"JTAB(13)3"VALUE"ITAB(2@) 3 "PERCENT"}
PRINT TAB(32)/"T I ME S M1 SSED"

FOR

FOR

FOR
FOR

Ial TO 6xC+3\REAND B\NEXT I
Iaf TO S\FOR Js{ TO C\READ N
k]l TO S\KEAD B\GOSUB 700
L2l TO S\Ds(Jmwi)*x2Se(K=1) S+

IF R(L)sK (D) THEN 31@\E(D)=E(D)+1
IF O=Q THEN 321

FOR

NEXT LANEXT K

MeK+l TO S\READ B\NEXT M

NEXT J\MEXT 1

FOR

Is1 70 C

PRINT "PART";I;TAB(2@) 5 "CORRECT"

Count the number of
times each question was
missed. E;=# misses
on Ith question.
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360

370
2180
390
4po
41@
420
430
440
450
460
are
4Be
49y
5@
510
52¢
5302
540
552
Se0
570
580
59¢
600
610
620
630
640
850
660
670

FOR Jz{ TO 25
Des(I=1)%25+J

PRINT JETAB(15)lINT((V(D)*.@US)#IU@J/100?TABfZE)!
PRINT INT(((S=E(D))/S+,0085)*%1200)/1@1TAB(3@))E(D)}

PRINT TAB(35)i"I";

IF E(D)®Q THEN 450

FOR K=1 TO E(D)

PRINT nxn;

NEXT &

PRINT

IF Dsy THEN 499

NEXT J

NEXT 1

PRINT\PRINT

FOR 1z! TO 6S\PRINT ", "s\NEXT I\NPRINT\PRINT
PRINT TAB(21)/"DISTRIBUTION OF SCORES"

FOR I=i TO §

JEINT((T(I)+,005)/5)

FCJ)wF (J)+1

TeT+T(I)

NEXT 1

PRINY

PRINT "RANGE","NUMBER"

PRINT 1€0Q,F(2C)Y,"1"y

FOR Is1 TO F(22)\PRINT "X"3\NEXT I\PRINT
FOR 1895 T0 @ STEP =5

PRINT I3UTN"7144,99,F(I/5),"1";

FOR Jx1 TO FCL/9)\PRINT "X"I\NEXT J\PRINTA\NEXT
RESTORE\WRITE §,T\FOR Im1 YO S\WRITE Y(I)\NEXT
FOR 131 TO 6#Cw(S+1)+2%Q+7=S\READ BANEXT I
FOR I=1 TO S\KEAD T(I)\NEXT I\RESTORE

FOR Is1 TO S+2\READ BANEXT I

I
1

Print question number, -
value, percent correct, -
times missed, and

bar chart of times
missed.

Set F(0)=# scores
between 0 and 4.99
F(1) =4 scores
between 5 and 9.99,
etc.

T=total of all scores

Print the bar chart

for the distribution
of scores.
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680 FOR I=1 TO S\WRITE T(CI)J\NEXT I\RESTORE

640 CHAIN "EDTSTH"

e R(Q)30

712 FOR Y=s1 Y0 5§

72¢ BsB=R(Y=1)#{0" (b=Y)
736 R(Y)=®1NT(B/107 (5=Y))
T4@ NEXY Y

752 RETURN

Te@ END

EDTST6

4

108 REM "EDTST&" SIXTH PROGRAM IN EOUTEST

110 REM COPYRIGHT 1972 DIGITAL EQUIPMENT CORPORATION
120 REM MAYNARD, MASSACHUSETTS

130 REM EDUSYSTEMS 30 AND 40

140 DIM N(6@),T(68),2(6Q)

150 FOR Is{ TO 65\PRINT ",";\NEXT I\PRINT\PRINT

160 READ S\READ T '

170 FOR 181 TO S\READ T(I)\NEXT I

180 FOR I=1 TO S\READ N(I)\NEXT I
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190
200
210
220
230
240
250
260
270
280
290
300
310
320
130
340
350
360
370
180
390
ape
a1e
420
430
LYY
asg
460
ItT
480
490
500

4

PRINT

PRINT TAB(Ea)l"STATISTICAL MEASURES"

PRINT

MsT/8

PRINT ", s eennsrees THE MEAN (AVERAGE) SCORE ISUpM
FOR I=1 TO S\Z(I)sT(I)J\NEXT I

FOR Is! TO S\FOR JsI TO §

IF Z(1)<=Z2(J) THEN 280

DeZ(I)\Z(I)®Z(JINZ(J)sD

NEXT JANEXT 1

IF INT(S/2)8S/2 THEN 310
M2®Z ((S=1)/2+1)\6O TO 320

M2W(2(S/2)+2(8/2%1))/2

M2aINT ((M2+,0005) »1000) /1000

PRINT ",0v0esueenesTHE MEDIAN (MIDDLE) SCORE IS"JM2
FOR Ixt T0 §

This set of code setg
the dummy Z;=T;.
Sorts the Z, into as.
cending order and
renumbers the sub-
script i accordingly,

The median score jg
then the middle scope
if S is odd, or half.

Vays (M=T(I))"e

NEXT I

Vav/s

PRINT "eooepovaesTHE STANDARD DEVIATION IS"yS8QR{V)
PRINT\PRINT

FOR I={ TO 65

PRINT " "y

NEXT I

PRINTA\PRINTAPRINT

PRINT ™00 Y0OU WISH TO SPECIFY GRADES (Y OR N)?";
INPUT SA\PRINT

IF AssY THEN 490\IF A<>#N THEN 440

PRINTA\PRINT "THIS I8 THE END OF THE EDUTESY RUN,"
PRINY "THANK YOU,"\STOP

PRINT\PRINT "A FOR THOSE SCORES EQUAL TO OR GREATER THAN"j

INPUT G{LI\FOR Gim2 T0 &

way between the two
innermost scores if S
is even.

—— V=variance,
ie. =2 (u—x)2
X¢ S

Begin letter grading
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510
520

53¢

S4e
S50
560
570
580
590

- 620

610
620

630

640
650
660

-670Q
680

69C

dd

710
720
730
740
150
760
770
760
790
8ge
aie
820

PRINT CHRS(G1+64))" FOR REMAINING SCORES EQUAL YO OR GREATER THAN")
INPUT G(GII\NEXT GI\LET G(S)s=sp
PRINT\PRINT\FOR Isl TO S\F(IJIB\NEXT 1
FOR I=1 T0 S

FOR Gi1asy TO S

IF T(1)«G(Gi) THEN 580

F(G1)=F (G1)+1\GO TO S99

NEXT GI

NEXT I

PRINT\PRINT "GRADE","NUMBER"\PRINT
FOR I=1 T0 S ¢

Gisb4+I\IF <5 THEN 632\G1s70

PRINT " #"jJCHRS(G1)," "JF(I),"I"y

FOR J=i TO F{L)\PRINT "X"}\NEXT J
PRINTA\PRINTANEXT [

PRINTAPRINT

PRINT "DO YOU WISH TO RESPECIFY THE GRADES (Y OR N)?2";
INPUT SA\PRINT

IF AsaY THEN 499\IF A<>sN THEN 670
PRINT\PRINT

FOR Gix1 YO 5

IF 61«5 THEN 730\PRINT PF"I\NGGC TO 740
PRINT CHRS(G1+64);

PRINT " GRADES ARE:"

FOR Is! TO §

IF T(1)<G(1) THEN 790

PRINT "STUDENT #"}N(I)

T{I)==5S

NEXT I\PRINT

NEXT 61

PRINT\PRINT\GU TO 470

END

Sets F(1)=# A grades
F(2Q)=#%# B grades
ctc.

Prints bar chart. fc_)r
distribution of letter
grades.

This set of code prints
the -1.D. numbers of
those students who
received an A grade,

etc.
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EduTest Data File Layout

EDTEST PASSES TO EDTST2

1D § 1-5}6-10}N-5]16-20 21-25// 1D ] 1-5 |} 610 | 11-15}16-20 2‘-25// 1D | »-5 | 671011115 [16-20[21-25) -1 | -1 § -1 -1} -1 =1 JLENGTH=6*C*{S+1}+6 ITEMS

w _J “ N J [ - _J
KEY CARD 1 STUDENT 1 CARD 1 STUDENT S CARD C . END OF FILE

EDTST2 PASSES TO EDTST3

4 ! | LENGTH=
Cl Q] S jID|1-51610]M5 1&2021-25// SV -U Ky [ X b Kg // Kg | Vi [ V2 lvVs /Z Vg | Ny | Nz | N3 7// NS | 69Ce(Ss1]s2@+5+9 ITEMS

\ J N i g VAN I U P
ADDED SAME AS ABOVE Q CORRECTS ANSWERS Q WEIGHT VALUES S STUDENT 1.D.

EDTST3 PASSES TO EDTSY 4

o s o s Temimetent oo T e T e T T T T T T e
Ci Qs § ID. ¢ 1-5 167101115 11620 | //(u B TR I B S 8 1 Ka :j[: Ns Ty ) T2 ) T3, /Z: Ts 6 C S+ 42°Q+27S+9 ITEMS
' i 1 i ! L] i 1 ' L ! 1 X 3 i £ J i i L H
\ ) . J
SAME AS ABOVE S STUDENT SCORES
EDTST 4 PASSES TO EDTSTS
LENGTH=5AME AS ABOVE
\ )
SAME AS ABOYE
EDTST 5 PASSES TO EDTST &
Dol Tt N .
5,7 : Ny |'N2 : Ny /ﬁ Ng 5 LR P I. T3 :/ :TS LENGTH=2%5+2 ITEMS
L L 1 1
; AN I

S STUDENT SCORES S STUDENT 1.D's
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closseory

A

A (alphanumeric) format specifica-

tion, FORTRAN-D, 9-124

Abbreviated commands,
EduSystem 20, 5-2
EduSystem 25, 6-2
Absolute value function
ABS, BASIC, 1-29
FABS, FOCAL, 9-85
Account (ACT), 9-199
ACCEPT statement, FORTRAN-D,
9-120
Address: A label, name, or number
which designates a location where
information is stored.
Advanced Monitor commands, Edu-

System-50, 9-167 '

Advanced system capabilities, Edu-

System 15, 4-6

Alphanumeric: Pertaining to a char-
acter set that contains both letters
and numerals, and usually other
characters,

ALT MODE key, FOCAL, 9-67

Apostrophe used to start comment,
EduSystem 25, 6-4 .

Arctangent function (FATN), FO-
CAL, 9-84

Argument:

1. A variable or constant which
is given in the call of a sub-
routine as information to it.

2. A variable upon whose value
the value of a function de-
pends.

3. The known reference factor

_ necessary to find an item in a
table or array (i.c., the index).
Arithmetic expressions, FORTRAN-

D, 9-107 :

Arithmetic operation, FOCAL, 9-64

Arithmetic operations summary, 8-
10

Arithmetic operators, FORTRAN-D,
9-105

Arithmetic statements, FORTRAN-
D, 9-108

Array: A set or list of elements usu-
ally variables or data.

ASCII character codes, B-1

ASK command, FOCAL, 9-67

Assemble: To translate from a sym-
bolic program to a binary pro-
gram by substituting binary opera-
tion codes for symbolic operation
codes and absolute or relocatable
addresses for symbolic addresses.

Assembler: A program which trans-
lates symbolic operation codes
into machine language and as-
signs memory locations for vari-
ables and constants.

Assembly language programs, Edu-
System 50, 9-179

ASSIGN command, EduSystem 50,
9-13

Assign Device (ASD), 9-191

B

BASIC

calling, 9-23

error messages, EduSystem 50, 9-56

exponents, 1-19

expressions for mathematical rela-
tionships, 1-79

file transfers, 9-160

floating point notation, 1-15, 1-16

functions, 1-57

incrementing variable, 1-50

line number, 1-7

locations, 1-20

looping, 1-39, 1-45

numerical expressions, 1-9

printing messages, 1-17

random numbers, 1-89

stepping, 1-50

subroutines, 1-105

variable expressions, 1-24

variable subscripts, 1-102

variables, 1-20

BASIC commands

Index—1



BATCH, 7-30, 7-31

BYE, 9-21

CATALOG, 4-5, 6- 15 7-16, 9-29

CATS, 6-17

COMPILE, 9-27

CTRL/B, 9-20

CTRL/C, 1-30

DELETE, 5-15, 6-29

ECHO, 4-26, 7-14

EDIT, 5-15, 6-29, 8-2, 9-26

FILELOG, 6-21

FILELOGS, 6-22

HEADER, 7-32

KILL, 6-22

KEY, 5-22, 6-39, 7-51

LENGTH, 4-6, 7-16

LIST, 1-6, 4-3, 7-12

LISTNH, 4-3, 7-13

LLIST, 9-47

LOG, 7-33

LPT, 7-50

MAX, 7-31

NAME, 4-2, 7-14

NEW, 4-2, 6-13, 7-14, 9-23

NOLINE, 4-6, 7-5

OLD, 4-5, 6-14, 7-14, 7-17, 9-23

OLDS$, 6-17

PASSWORD, 4-5, 7-16

PRIVILEGE, 4-4, 7-15

PTP, 5-22 '

PTR, 5-22

PUNCH, 7-50

RENAME, 6-14

REPLACE, 9-27

RESEQUENCE, 7-18

RUN, 1-§, 4-4

RUN NH, 4-4, 7-13

SAVE, 4-5, 6-14, 7-16, 9-27

SCRATCH, 1-5

STACK, 7-32,7-33 .

Summary, 1-139 to 1-143

TAPE, 4-26, 5-22, 6-39, 7-14, 7-51

TTY, 4-26

UNSAVE, 4-5, 6-16, 7-14, 9 56
BASIC functions

Absolute value (ABS), 1-129

Arctangent (ATN), 1-130

Character conversion (CHR$), 4-

10, 5-9, 6-11, 7-9, 9-36
Concatenate (CAT) 6-13
Cosine (COS), 1-130

Exponential (EXP), 1-128
Integer (INT), 1-57, 1-58
LEN, 6-13

LOG, 1-128

MID, 6-12

Random (RND), 1-90
Sign (SGN), 1-129

Sine (SIN), 1-130

Square root (SQR), 1-61
Summary, 1-144

Tabulate (TAB), 1-86
Tangent (TAN), 1-130
Truncation (FIX), 5-9, 6-8, 9-24

BASIC statements

CHAIN, 4-6, 6-15, 7-6, 8-4, 9-37

CHAINS, 6-18

CHANGE, 9-34

CLOSE, 6-20, 9-42, 9-46

DATA, 1-32

DEF, 1-131

DIM, 1-114, 5-7, 8-3

END, 1-5,1-7 .

FOR, 1-45 STEP clause, 1-50

GET, 9-40

GOSUB, 1-105

GO TO, 1-30

IF GO TO, 1-136

IF THEN, 1-79, 5-8; 6-5, 8-3

INPUT, 1-26, 2-4, 3-5, 4-9, 5-6

INPUT #, 6-20

LET, 1-23, 1-40

LINPUT, 6-10, 9-32

LPRINT, 9-47

NEXT, 1-45

ON GOSUB, 5-10, 6-6, 8-3

ON GO TO, 5-10, 6-6, 8-3, 9-24

OPEN, 6-18, 6-20, 9-40, 9-44,
ELSE clause, 9-45

PRINT, 1-5, 1-11, 1-12, 1-18

PRINT#, 6-19

PUT, 9-40

.RANDOMIZE, 4-3, 5-11, 6-7, 7-5 -

READ, 1-32

RECORD, 9-39, 9-43
REMARK, 1-113, 5-6,-9-25
RESTORE, 1-36

- RESTORE¥*, 9-30

RESTORES$, 9-30
RETURN, 1-105
SLEEP, 9-24
STOP, 1-105

: Indﬂex——'z



Summary, 1-134 through 1-138
WRITE, 4-8, 7-7
BASIC summaries
EduSystem 3§, 2-11
EduSystem 10, 3-5
EduSystem 15, 4-26
EduSystem 20, 5-2
EduSystem 25, 6-23
EduSystem 30, 7-2
EduSystem 40, 8-4
EduSystem 50, 9-56

BASIC template, 7-21

BATCH command, 7-29, 7-31, 7-33

Batch system, 8-3

control cards summary, 8-8, 8-9
errors, 7-34

‘operation, 7-29

program loading errors, 8-12

Binary: Pertaining -to the number
system with a radix of two.

Binary code: A code that makes use
of exactly two distinct characters,
0 and 1.

BIN format file transfers, 9-159

Bit: A binary digit. In the PDP-8
computers, each word is composed
of 12 bits.

Block: A set of consecutive machine
words, characters, or digits han-
dled as a unit, particularly with
reference to I/0.

Bootstrap: A technique or device
designed to bring a program into
the computer from the input de-
vice.

Branch: A point in a routine where
one of two or more choices is
made under control of the routine.

Buffer: A storage area.

Bug: A mistake in the design or im-
plementation of a program.

Building EduSystem 40 on disk, 8-16

Byte: A group of binary digits usu-
ally operated upon as a unit,

C

Call: To transfer contral to a speci-
fied routine.
Card program, EduSystem 30, 7-18
editing, 7-27
execution, 7-29

loading, 7-13

running, 7-23

writing, 7-18

summary, 7-24
Cards

DATA, 7-26

KEY, 7-27

LIST, 7-24, 7-26

MSG, 7-28

NEW, 7-23, 7-26

OLD, 7-23, 7-26

OPR, 7-27

RUN, 7-24, 7-26
CATALOG command

EduSystem 15, 4-5

EduSystem 25, 6-15

. EduSystem 30, 7-16

EduSystem 50, 9-29
CAT function, EduSystem 25, 6-13
CATALOG program, 9-153
Chained program: A program that
has been broken into more than
one piece.
CHAIN statement
EduSystem 15, 4-6
EduSystem 25, 6-15
EduSystem 30, 7-6
EduSystem 50,-9-37
CHANGE statement, EduSystem 50,
9-34
Character: A single letter, numeral,
or symbol used to represent infor-
mation.
Character codes, ASCII, B-1
Character-handling feature, 8-4
Character set, FORTRAN-D, 9-100
Character variables
EduSystem 15, 4-8
EduSystem 30, 7-8
Check Status (CKS), 9-197
CHRS$ function,
EduSystem 15, 4-10
EduSystem 20, 5-9
EduSystem 25, 6-11
EduSystem 30, 7-9
EduSystem 50, 9-36
Close a File (CLOS), 9-187
CLOSE statement
EduSystem 25, 6-20
EduSystem 50, 9-42, 9-46
Codes, device, 6-33
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Coding: Instructions written for a
computer using symbols meaning-
ful to the computer or to an as-
sembler, compiler, or other lan-
guage processor.

Coding errors

EduSystem 15, 4-13
EduSystem 30, 7-36, 8-13 to 8-15

Command: A user order to a com-
puter system, usually given through
a Teletype keyboard.

Commands, see specific program or
system

Commands, privileged, 7-14

Comments, EduSystem 50, 9-25

Comment statements, FORTRAN-D,
9-99

Compile: To produce a binary-coded
program from a program written
in source (symbolic) language, by
selecting appropriate subroutines
from a subroutine library, as di-
rected by the instructions or other
symbols of the source program.
The linkage is supplied for com-
bining the subroutines into -a
workable program, and the sub-
routine and linkage are translated
into binary code.

COMPILE command, EduSystem
50, 9-27

-Compiler: A program which trans-
lates statements and formulas
written in a source. language into
a machine language program, e.g.,
a FORTRAN compiler. Usually
generates more than one machine
instruction for each statement.

Concatenation, EduSystem 25, 6-13

Console (CON), 9-199 '

- Console I/0, EduSystem 50, 9-180

Constants, FORTRAN-D, 9-100

CONTINUE command, FOCAL, 9-
74 _

CONTINUE statement, FORTRAN-
D, 9-117 .
Continuation character, FORTRAN-

D, 9-98

‘Control characters, FOCAL, 9-87

-Control commands, FOCAL, 9-68

COPY program, EduSystem 50, 9-
161

calling, 9-162
option summary, 9-165
Core memory: The main high-speed
storage of a computer in which
binary data is represented by the
switching polarity of magnetic
cores. '
Core partitioning, EduSystem 25,
6-33 :
Cosine function (FCOS), FOCAL,
9-83
Create a File (CRF), 9-185
CREATE command, EduSystem 50,
9-170 :

D

Data: A -general term used to de-
note any or-all facts, numbers,
letters, and symbols. It connotes
basic elements of information
which can be processed or pro-
duced by a computer.

DATA cards, 7-26

Data files
DECtape, EduSystem 50, 9-43
disk, EduSystem 50, 9-38
EduSystem 30, 7-6, 8-4
storage retrieval, EduSystem 25, 6-
18
tape, EduSystem 25, 6-37

Data formats, FORTRAN-D, 9-119

DATA statements, BASIC, 1-32

Date (DATE), 9-200

Debug: To detect, locate, and cor-
rect :mistakes in a program.

Debugging .
FOCAL, 9-81
with ODT, 9-150

DECdisk initialization, 8-16

-DECtape ‘data files, EduSystem 50,

9-43
with OS/8 FORTRAN, 9-46
DECtape file protection, 6-39
DECtape files loaded with COPY,
9-162 _
DECtape unit loading, EduSystem
15, 4-17
DEFINE DISK statement,
TRAN-D, 9-121
DEF statement, BASIC, 1-131
DELETE command

FOR-
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EduSystem 20, 5-15
EduSystem 25, 6-29
Deleting
disk files, 9-160
-files with COPY, 9-164
Device codes, 6-33
Devices, assignable, EduSystem 50,
9-190
- Digit: A character used to represent
one of the non-negative integers
-smaller than the radix, e.g., in
binary notation, either 0 or 1.
Digital computer: A device that op-
- erates on discrete data, perform-
ing sequences of -arithmetic and
‘logical operations on this data.
DIMENSION - statement, FOR-
TRAN-D, 9-104
DIM statement, BASIC, 1-114
Disk data files, EduSystem 50, 9-38,
9-169 to 9-171
Disk I/0, EduSystem 50, 9-183
Disk to paper tape transfers, 9-158
Dollar sign ($) preceding variable
name, 7-8, 8-4
DO command, FOCAL, 9-71
- DO statement, FORTRAN-D, 9-115
Double subscripts, FORTRAN-D;
9-128
Dummy: Used as an adjective to in-
dicate an artificial address, instruc-
tion, or record of information in-
serted solely to fulfill prescribed
conditions, as in “dummy” vari-
able. E.g., in the BASIC function
‘END(x) where x has no signifi-
cance. -
~ Duplex (DUP), 9-182
E
ECHO command
EduSystem 15, 4-26
EduSystem 30, 7-14
Edit and control commands, BASIC,
1-139
EDIT ¢command,
EduSystem 20, 5-15
EduSystem 25, 6-29
EduSystem 40, 8-2

EduSystem 50, 9-26
Edit commands, FOCAL, 9-75

Editor, symbolic, EduSystem 50, 9-
145

EDIT program, EduSystem 50, 9-
145 :

EduSystem: A combination of sys-
tem components and instructional
materials designed specifically for
classroom use.

EduSystem 5, 2-1

BASIC language capabilities, 2-2
error messages, 2-6
operating instructions, 2-6
program editing, 2-6
EduSystem 10, 3-1
BASIC language capabilities, 3-2
error messages, 3-7
operating instructions, 3-9
program editing, 3-6
EduSystem 15, 4-1
advanced system capabilities, 4- 6
BASIC langnage capabilities, 4-2
error messages, 4-12
operating instructions, 4-16
program editing, 4-11
EduSystem 20, 5-1
BASIC language capabilities, 5-2
error messages, 5-12
operating instructions, 5-16
program editing, 5-14
EduSystem 25, 6-1
BASIC language capabilities, 6-2
error messages, 6-26
extended system capabilities, 6-8
operating instructions, 6-31
program editing, 6-28
EduSystem 30, 7-1
BASIC language capabilities, 7-2
card program execution, 7-29
card programs, writing and run-
ning, 7-18
error messages, 7-34
interactive terminal, 7-11
operating instructions, 7-38
EduSystem 40, 8-1
BASIC language capabilities, 8-2
error message summaries, 8-10
language summaries, 8-4
loading and operating instructions,
8-16
EduSystem 50, 9-1
BASIC language capabilities, 9-23
FOCAL language capabilities, 9-61
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FORTRAN-D language capabili-
ties, 9-95
internal character set, 9-192
IOT instruction summary, 9-202
Monitor, 9-4
Monitor command summary, C-1
storage allocation, 9-205
symbol list, 9-139
system expansion, 9-4
system library programs, 9-17
EduSystem 50 Monitor commands
ASSIGN, 9-13
CLOSE, 9-170
CREATE, 9-170
LOAD, 9-175, 9-177
. LOGIN, 9-6
LOGOUT, 9-8
OPEN, 9-170
R (Run), 9-177
RELEASE, 9-15
SAVE, 9-174
SYSTAT, 9-12
TALK, 9-11
TIME, 9-12
EduSystem 50 system library pro-
grams -
BASIC, 9-23
CAT, 9-153
COPY, 9-162
EDIT, 9-145
FOCAL, 9-61
FORTRAN-D, 9-95
' LOADER, 9-149
ODT, 9-151
PAL-D, 9-137
PIP, 9-157
SYSTAT (System status), 9-154
EduSystem 55, 9-3
Edutest, EduSystem 30-40, D-1
data file layout, D-39
error messages, D-10
modification, D-8
operating instructions, D-5
programs, D-13
E (exponential) format specifica-
tion, FORTRAN-D, 9-126
END statement
BASIC, 1-5, 1-7
FORTRAN-D, 9-111
ERASE ALL command, FOCAL,
9-76
ERASE command, FOCAL, 9-76

Error checking; FORTRAN-D, 9-
130 :

Error diagnostics,

FOCAL, 9-81
FORTRAN-D, 9-133
PAL-D, 9-142
Error messages
BASIC, EduSystem 50, 9-51
Batch mode program loading, 8-12
EduSystem 5, 2-5
EduSystem 10, 3-7
EduSystem 135, 4-12
EduSystem 20, 5-12, 8-10, 8-11, 8-
15, 8-16 :
EduSystem 30, 7-34, 8-12 through
8-15 :
FOCAL, 9-93
interactive mode program loading,
8-13
Execute: To carry out an instruc-
tion or run a program on the
computer, '
Exponential function
EXP, BASIC, 1-128
EXPF, FORTRAN-D, 9-111
FEXP, FOCAL, 9-84
Exponents, BASIC, 1-19
Expressions, variable, BASIC, 1-24
Extend a File (EXT), 9-185
Extended system capabilities, Edu-
System 25, 6-8

F
File: A collection of related records
treated as a unit.

- File characteristics, EduSystem 50,

9-18

File deletion with COPY, 9-164

File directories, EduSystem 50, 9-
205

File Information (FINF), 9-190

FILELOG command, EduSystem 25,
6-21 o

Filename: Alphanumeric characters
used to identify a particular file.

Filename extension: A short append-
age to the filename used to iden-
tify the type of data in the file;
e.g., BIN, signifying a binary pro-
gram.

Filename extension, 6-14
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File protection, EduSystem 50, 9-27

Files, disk, EduSystem 50, 9-170

Files and disk I/0, EduSystem 50,
9-183

Files also see “DECtape” and “Disk” )

File transfers
BASIC, 9-160
"~ BIN format, 9-159,
disk files, 9-159
FIX function, EduSystem 20, 5-9
Floating point: A form of number
representation in which quanti-
" ties are represented by a number
multiplied by the number base
raised to a power. :
Floating point numerals, BASIC, 1-15
Flowchart: A graphical representa-
tion of the operations required to
carry out a data processing opera-
tion..
Flowchart, 1-65
FOR-NEXT loops, 1-71
FOCAL, 9-61, 9-62
arithmetic operations, 9-64
calling, 9-61 :
computational command, 9-68
control commands, 9-68
debugging, 9-81
edit commands, 9-75
error messages, 9-93
functions, 9-82, 9-92
1I/0 commands, 9-66
library commands, 9-78
output operations, 9-86
paper tape reading, 9-88
program length, 9-80
FOCAL commands
ASK, 9-67 '
CONTINUE, 9-74
DO, 9-71
ERASE, 9-76
ERASE ALL, 9-76
FOR, 9-72
GO, 9-68
GO TO, 9-69
IF, 9-69
LIBRARY CALL, 9-78
LIBRARY DELETE, 9-79
LIBRARY SAVE, 9-78
MODIFY, 9-76
QUIT, 9-72
RETURN, 9-72

SET, 9-68
summary, 9-90
TYPE, 9-66 :
WRITE, 9-74, 9-75 .
WRITE ALL, 9-75 .
FOCAL functions
absolute value (FABS), 9-85
arctangent (FATN), 9-84
cosine (FCOS), 9-83
exponential (FEXP), 9-84
integer part (FITR), 9-86
logarithm (FLOG), 9-84
random number (FRAN), 9-84
sign part (FSGN), 9-85
sine (FSIN), 9-83
square root (FSQT), 9-85
FOR command, FOCAL, 9-72
Format: The arrangement of data.
Format control specifications, FOR-
TRAN-D, 9-127
FOR-NEXT loop, BASIC, 1-45
in flowcharts, 1-71
FOR statement, 1-45
FORTRAN-D, 9-95
arithmetic, 9-105
calling, 9-95
error diagnostics, 9-133
1/0, 9-118
line format, 9-97
program control, 9-111
service program restrictions, 9-131
statements, 9-99
FORTRAN-D furctions, 9-110 .
FORTRAN-D statements
ACCEPT, 9-120
CONTINUE, 9-117
DEFINE DISK, 9-121
DIMENSION, 9-104
DO, 9-115
GO TO, 9-112
IF, 9-113
IND, 9-111
PAUSE, 9-112
READ, 9-121
STOP, 9-111
TYPE, 9-120
WRITE, 9-121
Functions :
BASIC, 1-57, 1-128 to 1-130, 1-144
FOCAL, 9-82, 9-92
FORTRAN-D, 9-110
see also the specific program
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G

* GET statement, EduSystem 50, 9-40
GO command, FOCAL, 9-68
GOSUB statement, BASIC, 1-105
GO TO command, FOCAL, 9-69
GO TO statement

BASIC, 1-30
"FORTRAN-D, 9-112

H

Halt (HLT), 9-196
. Hardware: Physical equipment; e.g.,
mechanical, electrical, or elec-
tronic devices.
HEADER command, 7-32
Heading, BASIC program to print,
1-37
" . High-speed paper tape reader/ punch
7-50
High-speed reader/punch
ments, 9-158
Hollerith .output,
9-127

assign-

FORTRAN D,
I
IF command, FOCAL '9-69
IF statement
BASIC, 1-79 -
FORTRAN-D, 9-113
IF THEN statement
EduSystem 20,.5-8, 8-3
- EduSystem 25, 6-5 _
I (integer) - format specification,
FORTRAN-D, 9-125, 9-126
Immediate mode
EduSystem 5, 2-3
EduSystem 10, 3-3
EduSystem 20, 5-5
EduSystem 25, 6-3
Initializing the DECdisk, EduSys-
tem 40, 8-16
Input formats, FORTRAN-D, 9- 125
INPUT statement, BASIC, 1-26

INPUT # statement, EduSystem 25,

6-20
Input/Output -commands, FOCAL,
9-66
Input/Output, FORTRAN-D, 9-118,
9-119 .
Input/Output statements variable
specification in, ‘"FORTRAN-D,
9-121

Instruction;: A command which
causes the computer or system to
perform an operation. Usually one
line of a source program,

Integer (INT) function, BASIC,
1-57, 1-38 .

Integer part function’ (FITR), FO-
CAL,-9-85

Interactive ‘mode program loading
errors, EduSystem 30, 7-35, 8-12,
8-13

Interactive terminal,- EduSystem 30,
7-11

Internal character set, EduSystem
50, 9-192

Internal data codes, EduSystem 50,
-9-48

1/0, see Input/output

IOT instruction summary, EduSys-
tem 50, 9-202

J

Jump: A departure from the normal
sequence of executing instructions
in a computer,

K

K: An :abbreviation for the prefix
kilo, i.e., 1000 in decimal nota-
tion.

Keyboard, Teletype, 1-3

KEY card, 7-27

KEY command, EduSystem 30, 7-51

KILL command, EduSystem 25, 6-22

L

Language, assembly: The machine
oriented programming language
used by an assembly system, e.g.,
PAL-D.

Language capabilities, BASIC

EduSystem 5, 2-2
EduSystem 10, 3-2
EduSystem 15, 4-2
EduSystem 20, 5-2
EduSystem 25, 6-2
EduSystem 30, 7-2
EduSystem 40, 802
EduSystem 50, 9-23
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Language, computer: A systematic
means of communicating instruc-
tions and information to the com-
puter.

Language, machine: Information that
can be directly processed by thé
computer, expressed in binary no-
tation.

Language, source: A computer lan-
guage such as FOCAL, in which
programs are written and which
requires extensive translation in
order to be executed by the com-
puter.

~ LEN function, EduSystem 25, 6-13

LENGTH command, BASIC
. EduSystem 15, 4-6
EduSystem 30, 7-16

LET statement, BASIC, 1-23, 1-40

LIBRARY CALL command, FO-
CAL, 9-78

Library commands, FOCAL, 9-78

LIBRARY DELETE command, FO-
CAL, 9-78

LIBRARY LIST command, FOCAL,
9-79

LIBRARY SAVE command, FO-
CAL, 9-78

Line format, FORTRAN-D, 9-97

Line number: In- source languages
such as FOCAL, BASIC, and
FORTRAN, a number which be-
gins a line of the source program
for purposes of identification.

Line numbers, BASIC, 1-7

LINPUT statement -

EduSystem 25, 6-10
EduSystem 50, 9-32

LIST card, 7-24

LIST command, BASIC, 1-6

Listing directories with COPY, 9-163

LISTNH command, EduSystem 15,

. 43
"EduSystem 15, 4-3

- EduSystem 30, 7-13

LLIST statement, EduSystem 50, 9-
47

LOAD command, EduSystem 50, 9-
175

LOADER program, EduSystem 50,
9-149

Loading files from DECtape with

- Mathematical expression,

COPY, 9-162

Loading the system

EduSystem 15, 4-16
EduSystem 20, 5-16
EduSystem 25, 6-31
EduSystem 30, 7-38 .
EduSystem 40, 8-16

Load Punch Buffer Sequence (PLS),
9-193

Load Status Register A (DTXA),
9-194 ~

Load Teleprinter Sequence (TLS),
9-181 '

Location: A place in storage or
memory where a unit of data or
an instruction may :be stored.

Location, BASIC, 1-20

Logarithm function (FLOG), FO-
CAL, 9-84

LOG command, EduSystem 30, 7-33

LOG function, BASIC, 1-128

LOGIN command, EduSystem 50,
9-6 :

LOGOUT command, EduSystem 50,
9-8 N '

LOGOUT options, EduSystem 50,
9-10 :

Loop: A sequence of instructions
that is executed repeatedly until a
terminal condition prevails,

Loops, BASIC, 1-39, 1-71

nested, 1-56

LPRINT statement, EduSystem 50,
9-47

LPT command, EduSystem 30, 7-50

LPO8 Line Printer, 7-50

M

Mark cards, 8-3

Mass storage: Pertaining to.a device
such as disk or DECtape which
stores large amounts of data
readily accessible to the computer.

BASIC,
1-9

Matrix: A rectangular array of ele-
ments. Any table can be con-
sidered a matrix.

MAX command, 7-31

Memory:
1. The alterable storage in a com-
puter.
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2. I”ertaining to a device in which
data can be stored and from
-which it can be retrieved.

Messages, printing BASIC, 1-17
MID function, EduSystem 25, 6-12
MODIFY command, FOCAL, 9-76
Monitor: The master control pro-
gram that observes, supervises,
controls, or verifies the operation
of a system.
Monitor, 6-32
Monitor command summary, Edu-
System 50, C-1
Monitor, EduSystem 50, 9-4
calling, 9-4
error messages, 9-16
program control commands, 9-169
returning to, 9-23
utility commands, 9-177, 9-178
MSG card, 7-28
Multiple statements per line
EduSystem 5, 2-2
EduSystem 10, 3-2
EduSystem 20, 5-4
EduSystem 25, 6-2
EduSystem 30, 7-12
EduSystem 50, 9-26
Multiuser BASIC, 8-3
Multiuser system
EduSystem 20, 5-1
EduSystem 25, 6-1

N

NAME command, BASIC
- EduSystem 15, 4-2

EduSystem 30, 7-16
Nested loops, BASIC, 1-56
Nesting:

1. Including a program loop
within another program loop.
Special rules apply to the nest-
ing of FORTRAN D DO
loops.

°2. Algebraic nesting, such as

(A+B*(C+D)), where exe-

cution proceeds from the in-

nermost to the outermost level.

. Nesting of DO loops, FORTRAN-D,
9-116

NEW card, 7-23, 6-26 .

NEW Command, BASIC

EduSystem 15, 4-2

EduSystem 25, 6-13

EduSystem 30, 7-16 _
NEXT statement, BASIC, 1-45

_ NOLINE command, BASIC

EduSystem 15, 4-6
EduSystem 30, 7-5
Numbers, FOCAL, 9-63
Numbers, random, 1-89
Numerals, fioating point,
1-15
Numerical expressions; BASIC, 1-9

0]

Object program: The binary coded
program which is the output after
translation of a source language
program,

Octal: Pertaining to the number sys-
tem with a radix of eight.

Octal Debugging Technique (ODT),
PAL-D, 9-150

command summary, 9-151

OLD card, EduSystem 30, 7-23,
7-26

BASIC,

OLD command, BASIC

EduSystem 15, 4-5
EduSystem 25, 6-14
EduSystem 30, 7-16, 7-17
EduSystem 50, 9-23

ON GOSUB statement
EduSystem 20, 5-10, 8-3°
EduSystem 25, 6-6

ON GOTO statement
EduSystem 20, 5-10, 8-3
EduSystem 25, 6-6
EduSystem 50, 9-24

Open a File (OPEN), EduSystem

50, 9-187
OPEN FOR INPUT statement, Edu-
System 25, 6-20
OPEN - FOR OUTPUT statement,
EduSystem 25, 6-18
OPEN statement, EduSystem 50,
9-40, 9-44 .
Operand:
1. A quantity which is affected,
manipulated, or operated upon.
2. The  address, or symbolic
name, portion of an assembly
language instruction.
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Operating instructions
EduSystem 5, 2-6
EduSystem 10, 3-8
EduSystem 15, 4-16
EduSystem 20, 5-16
EduSystem 25, 6-31
EduSystem 30, 7-38
EduSystem 40, 8-16
Operators, FORTRAN-D arithmetic,
9-105
OPR card, 7-27
OR with Switch Register (OSR),
9-198
Optional hardware, EduSystem 30,
7-50
Cutput: Information transferred
from the internal storage of a
computer to output devices or ex-
ternal storage.
Output formats, FORTRAN-D, 9-
126
Output operations, FOCAL, 9-86

P

PAL-D Assembler, 9-137
calling, 9-137
error diagnostics, 9-142
Paper tapes
reading FOCAL, 9-88
storing/reloading programs
EduSystem 5, 2-9
EduSystem 10, 3-11
EduSystem 15, 4-25
EduSystem 20, 5-21
EduSystem 25, 6-39
EduSystem 30, 7-14
EduSystem 50, 9-47
Paper tape to disk transfers, 9-157
PASSWORD command
EduSystem 15, 4-5
- EduSystem 30, 7-15
PAUSE statement,
9-112
PDP-8 compatibility, EduSystem 50,
9-200
Peripheral equipment: In a data
processing system, any unit of
equipment distinct from the cen-
tral processing unit which may
provide the system with outside

FORTRAN-D,

storage or communication, e.g.,
DECtape.
Peripheral Interchange Program
(PIP), 9-157
option summary, 9-161
PIP: The OS/8 Peripheral Inter-
change Program used to transfer -
files between devices, merge and
delete files, and list, zero, and
compress directories.
Possibility set, 1-92
Pound sign (£) feature
EduSystem 15, 4-11
EduSystem 30, 7-10, 8-4
Printing messages, BASIC, 1-17
PRINT statement, BASIC, 1-15, 1-
11, 1-12 !
PRINT statements, single character
EduSystem 5, 2-2
EduSystem 10, 3-2
PRINT # statement, EduSystem 25,
6-19
PRIVILEGE command
EduSystem 15, 4-4
EduSystem 30, 7-15 .
Privileged control commands
EduSystem 15, 4-4
EduSystem 30, 7-14, 8-3
Program: The complete sequence of
instructions and routines necessary
to solve a problem.
Program and system status, Edu-
System 50, 9-197
Program control, EduSystem 50, 9-
195
Program editing,
EduSystem §, 2-5
EduSystem 10, 3-6
EduSystem 135, 4-11
EduSystem 20, 5-14
EduSystem 25, 6-28
EduSystem 30, 7-17
Program length, FOCAL 9-80
Program loading errors
EduSystem 15, 4-12
EduSystem 30, 7-35
Program logic errors
EduSystem 15, 4-15
EduSystem 30, 7-37, 8-15
Program storage/retrieval,
tem 25, 6-13

EduSys-
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Program storing procedures, Edu-
System 20, 5-21 '

Program—see also entries under spe-
cific program names

Project-Programmer numbers, . Edu-
System 50, 9-28, 9-206

- Protect a File (PROT), 9-186

Protecting DECtape files, EduSys-
tem 25, 6-39

Protection codes, EduSystem 50, 9-
171

Public data files,
6-22

Public library programs, EduSystem
25, 6-17, §-37, 6-38

Punched card input, 7-51

Punch String (PST), 9-194

PUT statement, EduSystem 50, 9-40

EduSystem 25,

Q
Quantum Synchronization (SYN),
9-200
Queue: A waiting list. In time-
sharing, the Monitor maintains a
queue of user programs waiting

for processing time,
QUIT command, FOCAL, 9-72

R

Radix: The base of a number sys-
tem, the number of digit symbols
required by a number system.

RANDOMIZE statement .

EduSystem 15, 4-3
EduSystem 20, 5-11
EduSystem 25, 6-7
EduSystem 30, 7-5

Random number function (FRAN),
FOCAL, 9-85

Random numbers, BASIC, 1-89

Reader Fetch Character (REC), 9-
194

Reader/punch assignments, high
speed, 9-158

Read File (RFILE), 9-188

Read-in Mode (RIM) Loader, A-1

Read Keyboard Buffer (KRB), 9-
181

Read Reader Buffer (RRB), 9-191

Read Reader String (RRS), 9-193

READ statement

BASIC, 1-32
FORTRAN-D, 9-121
Read Status Register B (DTRB), 9-
195
Record: A collection of related items
of data treated as a- unit.
RECORD statement, EduSystem 50,
9-39, 9-43
Reduce a File (RED), 9-186
RELEASE command,  EduSystem
50, 9-15 ,
Release Device (REL), 9-191
Reloading functions
EduSystem. 5, 2-9
EduSystem 10, 3-11

REMARK statement, BASIC, 1-113

Rename a File (REN), 9-186
RENAME command, EduSystem 25,
6-14
RESEQUENCE command, EduSys-
tem 30, 7-18
Resource sharing, 9-12
Restarting system
EduSystem 5, 2-9
EduSystem 10,3-11
EduSystem 15, 4-25
EduSystem 20, 5-21
EduSystem 25, 6-40
EduSystem 30, 7-48
RESTORE statement
BASIC, 1-36 _
EduSystem 50, 9-30
Restricted accounts, EduSystem 50,
9.28
Return Clock Rate (RCR), 9-199
RETURN command, FOCAL, 9-72

- RETURN key on Teletype, 1-5, 1-6

RETURN statement, BASIC, 1-105

RIM loader, A-1

RND function, BASIC, 1-91

Rounding numbers, 1-128

Routine: A set .of instructions ar-
ranged in proper sequence to
cause the computer to perform a
desired task. A program or sub-
program. '

Run: A single continuous execution

of a program.

R (RUN) command, EduSystem 50,
9-177

RUN card, 7-24, 7-26

RUN command, BASIC, 1-5
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RUN NH command
EduSystem 15, 4-4
EduSystem 30, 7-13

S

SAVE command, BASIC
EduSystem 135, 4-5 '
EduSystem 25, 6-14
EduSystem 30, 7-16
EduSystem 50, 9-27

SAVE command, EduSystem 50
"Monitor, 9-174

SAVE format file transfers, 9-160

Saving disk files on DECtape with

COPY program, 9-163

Scientific notation, 1-16

" SCRATCH command, BASIC, 1-5

Segment Count (SEGS), 9-199

Segment Size (SIZE), 9-198

Segment:

1. That part of a long program
which may be resident in core
at any one time,

2. To divide a program into two
or more segments or to store
part of a routine on an ex-
ternal storage device to be
brought into core as needed.

3. A unit of disk storage under
EduSystem 50.

Semicolon usage in BASIC, 1-14

Send a String (SAS), 9-181

Set Buffer Control (SBC), 9-193

SET command, FOCAL, 9-68

Set Error Address (SEA), 9-196

Set Keyboard Break (KSB), 9-182

Set Restart Address (SRA), 9-196

Set Switch Register (SSW), 9-198

Set Time (STM), 9-200 :

SHIFT keys, Teletype, 1-4

Sign - part function (FSGN), FO-

CAL, 9-85

Sign (SGN) function, BASIC 1-129 -

Simulate: To represent the function
of a device, system, or program
with another device, system, or
program.

SINE function (FSIN), FOCAL,
9-83

Single character PRINT statement

EduSystem 5, 2-2

EduSystem 10, 3-2

Skin on EduSystem 50 (TSS), 9-200
Skip on Flags (DTSF), 9-195
Skip on Keyboard Flag (KSF), 9-
181
Skip on Punch Flag (PSF), 9-193
Skip on Reader Flag (RSF), 9-191
SLEEP statement, EduSystem 50, 9-
25
Software: The collection of pro-
grams and routines associated
with a computer,
Source language:
source.
Source program: A computer pro-
gram written in a source language.
Source program restrictions, FOR-
TRAN-D, 9-131
Square root (SQR) function, BASIC,
1-61
Square root function (FSQT), FO-
CAL, 9-85
STACK command, 7-32, 7-33
Standard notation,-1-16
Starting EduSystem 40, 8-20
Statement: An expression or instruc-
tion in a source language such as
BASIC.
Statement numbers, FORTRAN-D
9-98
Statement summaries
BASIC, 1-134 to 1-143
EduSystem 5, 2-11
EduSystem 10, 3-5
EduSystem 15, 4-26
EduSystem 20, 5-2
EduSystem 25, 6-23
EduSystem 30, 7-2
EduSystem 40, 8-4 -
EduSystem 50, 9-56 .
FORTRAN, 9-99, 9-132
see also BASIC statements
FORTRAN:-D statements
STEP clause, BASIC, 1-50
String: A connected sequence of en-
tities such as characters in a com-.
mand string.
String capability, EduSystem 30, 7-8
String functions, EduSystem 25, 6-11
Strings in BASIC, EduSystem 50 9-
29
String variables, EduSystem 25, 6-8
STOP statement P

see Language,
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BASIC, 1-105

FORTRAN-D, 9-111

Storage allocation: The assignment
of blocks of data and instructions

. to specified blocks of storage.

-Storage allocation, EduSystem 50,
9-205

Storage, calculating available, Edu-
System 30, 7-52

Storage capability: The amount of
data that can be contained in a
storage device.

Storage device: A device in which
data can be entered, retained, and
retrieved. -

Stored programs, EduSystem 30, 7-
26

Store: To enter data into a storage.

device. :

Subroutine: A sequence of program
instructions that must be called
by another instruction in the pro-
gram. :

Subroutines, BASIC, 1-105

Subscript: A number or set of num-
bers used to specify a particular
item in an array.

Subscripted variables

BASIC, 1-97
EduSystem 20, 5-7
FOCAL, 9-73

Subscript size limits, 8-3

Subscripts, variable, BASIC, 1-102

Substatement feature, FORTRAN-D,

©9-129 '

Swapping: In EduSystem 50’s time-
sharing environment, the action
of either temporarily bringing a
user program into core or storing
it on the system device.

Symbolic Editor: An EduSystem 50
library program which helps users
in the preparation and modifica-
tion of source language programs
by adding, changing, or deleting

_ lines of text.

Symbolic Editor, EduSystem 50, 9-
145

command summary, 9-147

operations summary, 9-146
Symbol list, EduSystem 50, 9-139
Symbols, Teletype, 1-3

Symbol table: A table in which sym-
bols and their corresponding
values are recorded.

System: A combination of software
and hardware which performs spe-
cific processing operations.

System building dialog

EduSystem 15, 4-19
EduSystem 30, 7-39

SYSTAT command, EduSystem 50,
9-12

SYSTAT, 9-154

System components

EduSystem 5, 2-2

+ EduSystem 10, 3-1

EduSystem 15, 4-1
EduSystem 20, 5-1
EduSystem 25, 6-1
EduSystem 30, 7-1
EduSystem 40, 8-1

System configuration, EduSystem 50,
9-3

System dialog

EduSystem 20, 5-17
EduSystem 25, 6-32
System expansion

EduSystem 5, 2-2
EduSystem 10, 3-2
EdudSystem 20, 5-2
EduSystem 25, 6-2
EduSystem 30, 7-2
EduSystem 40, 8-2
EduSystem 50, 9-2

System library program control,
EduSystem 50, 9-10

System library programs EduSystem
50, 9-17, 9-20

System reconfiguration,

EduSystem 20, 5-21
EduSystem 25, 6-40

System status reports, EduSystem 50,
9-12 '

System Status (SYSTAT) program,
9-154 -

System storage, EduSystem 30, 7-15

T

TAB function, BASIC, 1-86

Table: A collection of data stored
for ease of reference, generally as
an array.

Index—14



TALK command, EduSystem 50, 9-
11

TAPE command

EduSystem 15, 4-26
EduSystem 30, 7-14

TDSE DECtape unit loading, Edu-
System 15, 4-17

Teacher’s Guide, EduTest, D-1

Teletype, paper tape reader, 4-26

Teletype keyboard, 1-3

Terminal: A peripheral device in a
system through which data can
enter or leave the computer, -

Terminal extensions, 6-35

Time-of-Day (TOD), 9-199

Timesharing: A method of allocat-
ing central processor time and
other computer resources to mul-
tiple users so that the computer,
in effect, processes a number of
programs simultaneously. EduSys-
tem 50 is a timesharing system.

Toggle: To use switches to enter
data into the computer memory.

Trace feature, FOCAL, 9-82

Tracing

a BASIC loop, 1-41
a BASIC program, 1-22

Translate: To convert from one lan-
guage to another.

Truncation: The reduction of pre-
cision by dropping one or more
of the least significant digits; e.g.,
3.141592 truncated to four deci-
mal digits is 3.141.

Truncation function (FIX)

EduSystem 20, 5-9
EduSystem 25, 6-8
EduSystem 50, 9-24

TYPE command, FOCAL, 9-66

TYPE statement, FORTRAN-D, 9-
120

U

Unduplex (UND), 9-183
- UNSAVE command,
EduSystem 15, 4-5
EduSystem 25, 6-16

EduSystem 30, 7-14
EduSystem 50, 9-56
User files, EduSystem 50, 9-2
User program control, EduSystem
50, 9-168
User: Programmer or operator of
a computer.
User programs, EduSystem 50, 9-2
saving and restoring, 9-174
User Run Time (URT), 9-199
User (USE), 9-199 '
Utility programs, EduSystem 50, 9-
145

v

Variable: A symbol whose value
changes during execution of a
program.

Variable expressions, BASIC, 1-24

Variable FOR statement, BASIC,
1-52

Variable specification in 1/0 state-
ments, FORTRAN-D, 9-121

Variable subscripts, BASIC, 1-102

Variables, BASIC, 1-20

Variables, subscripted

BASIC, 1-97
EduSystem 20, 5-7
FOCAL, 9-23
FORTRAN-D, 9-102

w

Who (WHO), 9-199
Word: In the PDP-8, a 12-bit unit
of data which may be stored in
one addressable location. '
Write: To transfer information from
core memory to a peripheral de-
vice or to auxiliary storage.
WRITE ALL command, FOCAL,
9-75
WRITE command, FOCAL, 9-74,
9-75
Write File (WFILE), 9-188
WRITE statement
EduSystem 15, 4-8
EduSystem 30, 7-7
FORTRAN-D, 9-121
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